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BREEDING HABITS AND EARLY LIFE OF THE THIRTEEN- 
STRIPED GROUND SQUIRREL, CITELLUS 
TRIDECEMLINEATUS (MITCHILL)! 

By Oris Wapr 
[Plate 23] 


Probably more has been written about the habits of the thirteen- 
striped ground squirrel than any of the spermophiles in North America, 
yet there are no exact records of certain important phases of its life 


history to be found. For instance the gestation period has never been 
more than estimated; the development of the young in the nest after 
birth, particularly as to the time when they acquire hair and open their 
eyes, has only been imperfectly known. So far as the writer can learn 
this information has been exactly determined through careful, pains- 
taking observations for but one species, Citellus columbianus, by Shaw, 
whose studies on this western species have added greatly to our knowl- 
edge and can be applied in a general way to the life history of all mem- 
bers of the group. Yet there are interesting if not surprising variations, 
as will be shown later, among the different species. 

The writer has been interested for several years in the phenomenon 
of hibernation common to many of our ground squirrels, and in pursuing 
a study of this habit has had the opportunity to get definite information 
on some obscure and unknown phases of the life history of C. tridecem- 
lineatus. Of the three species found in this state, and which are being 
used in hibernation studies, this one is most plentiful and easiest ob- 
tained and therefore represents the bulk of those I have under close 
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observation and on which I could make more than the superficial obser- 
vations under field conditions. 

Last spring I was fortunate in having four tridecemlineatus females, 
two virgins and two ‘“‘old’’ individuals, mate in captivity with a male 
which had been captured a short time prior to the rutting season. Two 
of these females produced litters. A ‘‘virgin’’ gave birth to two young 
and an “‘old’’ female had ten. The other “‘virgin’’ died two days fol- 
lowing copulation, death undoubtedly being a result of the act, and the 
second “‘old’”’ female did not become pregnant. 


BREEDING ACTIVITIES 


In the vicinity of Lincoln the thirteen-striped ground squirrel appears 
from hibernation from about the middle of March to April 1. In 1926 
the first ones were seen on March 17. However, it is some three or 
four weeks after emergence from winter sleep before the rutting season 
begins. As is commonly known, the earliest appearing individuals 
are preponderantly males. 

The first two or three weeks are devoted to satisfying an appetite 
grown keen by a long fast, and to cleaning out and reconstructing 
burrows and building new nests in which to bring forth and rear the 
young. Breeding activities are at their height during the last two 
weeks of April; however, this varies with the season. Some mating 
occurs earlier, and undoubtedly some well into May. One obser- 
vation, which has an important bearing on this point, is that the 
males are sexually active for only about two to four weeks in the spring, 
more commonly for two than four weeks. This appears to be the chief 
factor governing the rutting season for I have observed females on a 
number of occasions willing to mate, both before and after the males 
were sexually active—though in more cases afterwards—and in a 
few instances for some time after the males had lost the rutting impulse. 

The following will serve as an example: On April 30, a male was put 
with an “old” female. They soon mated and the male was then 
segregated. The female did not become pregnant. As soon as the 
period of gestation had elapsed, she was put with five different males. 
In every case the female was willing to mate but none of the males was 
then sexually active and all refused to accept her, but instead were very 
belligerent and fought viciously when approached by the female in a 
friendly manner. 

This habit of the male would seem to be in part responsible for the one 
litter a year rule; however, it has been noted in several instances that 
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females which had borne young would not again mate the same season 
and no cases are known where females have actually mated after having 
produced a litter that season. Of course all males are not sexually ac- 
tive simultaneously. Frequently males will be observed which have 
passed this stage while others have scarcely entered it. No doubt young 
males and late appearing ones constitute the latter group. 


PERIOD OF GESTATION 


Shaw gives twenty-four days as the gestation period for the Colum- 
bian ground squirrel, a much larger species than the thirteen-striped; 
and one would hardly expect the latter to require a longer time, yet the 
fact that it does require fully three days more is shown by the following 
observations and leads one to suspect that the smaller species of Citellus 
probably all have a longer gestation period than the larger ones. 

On April 17, 1926, a young female, known as No. 7, mated with an 
“old” male, No. 8. This occurred about 2:00 p.m. and they were in 
copulation about ten minutes. The male was segregated the same 
afternoon. At 8:30 on the morning of May 15 two young were found 
in the nest which was scattered and disarranged, and since the mother 
paid no attention to the young and appeared somewhat sick, I pre- 
sumed that the young had only recently been born, probably early that 
morning. When last inspected, the previous night at eight o’clock, 
there were no young but the female showed unmistakable signs, by 
carefully building up and arranging the nest and by her uneasiness, 
that young were soon to arrive. The young were naked, blind and per- 
fectly helpless, much as young mice or rats. The two weighed 6 grams. 
When I returned at 11:00 a.m. to note conditions the young were gone 
and the nest was scattered about while the female sat dozing in one 
corner of the cage. There was but one conclusion,—she had devoured 
them. 

On April 24, 1926, at 4:00 p.m. the same male, No. 8, was put with 
an old female, No. 6. Ina very short time they mated, and the male, 
in less than an hour, was again segregated. 

The morning of May 22 at eight o’clock ten young were found with 
this female. Inspection was last made the previous night at 9:30 
and no young had yet arrived. Their total weight was twenty-six 
grams. Four days later, on the twenty-sixth, when removed for 
photographing, only nine could be found. Evidently the female could 
not resist the little pink “morsels” and ate “just one.’”’ Except for this 
one lapse she made a good mother and attended them carefully until 
they were able to care for themselves. 
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The gestation period for the species as definitely noted in these two 
instances is between twenty-seven and twenty-eight days, or practically 
a lunar month, as indicated in table 1. Wood gives the time as “about 
one month” for tridecemlineatus. 








TABLE 1 
FEMALE DATE OF MATING DATE OF BIRTH 
No.7 | April 17—2:00 p.m. | Between 8:00 p.m. May 14 and 8:30 a.m. 
| May 15 
No. 6 April 24—4:00 p.m. Between 9:30 p.m. May 21 and 8:00 a.m. 


May 22 





TABLE 2 








DATE a a TOTAL WEIGHT 
| grams 
ot Ne ee eae deahhasaad 10 26 
RETR REGGE OR ORES 9 70 
Ee eee wie aneern Te 9 86 
DR ois si yewngnendi dee waasee caw aaceaee 9 99 
SE rs ae ree tere OF ) 124 
RN ea lo ea ae ah aa 9 130 
BGI cos ca neat ho Oe ewes Oogts CER Se 8 124 
DEE cad. elas CaWens Gea kuaeedeauad | 8 126 
BSE RI ee epee ea ek mene s 134 
EE Te ne ere eet 8 137 
Nea ie kitdmeeal S 146 
i at 6 eine abe ee be a s 150 
gg A ee a a eee s 153 
Cr luce ies ea ak anh ana beeen ee 8 155 
eee ee eae Fhe eee S 155 
yee ees eee ee 8 153 
ne ee ee ee 8 169 
i tae ele ee ee go 8 179 
cn acide an Kaweeneew ene en tenons 8 195 
yy eer (kbncdeiesesmeckeaste ie 8 211 


* On June 3 one was sacrificed for the purpose of studying the pigmentation in 
the skin. 


GROWTH OF YOUNG 


The young develop rapidly. At first they are perfectly helpless and 
dependent entirely on the mother for care and protection. When they 
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inadvertently roll out of the nest on occasions when squirming restlessly 
or are dragged out by the mother, hanging to her breasts, she picks 
them up in her mouth about their middle and carefully puts them back in 
the nest. After afew days, when they are getting too big for her to do 
this conveniently, the takes them by the shoulders or neck, or perchance 
by a foot, and partly carries and partly drags them back into the nest. 
Fortunately they soon are able to use their front legs (in about twelve 
days), which become strong and usable long before the hind ones, and 
then they are able to crawl back into the nest, or out of it as they 
sometimes do. 

When eight days old the back has become very dark, almost black 
in contrast to the pinkish color of the underparts. On the twelfth 
day the characteristic stripes can be seen plainly, and downy hair is 
scattered over the head, shoulders, and back a little way along the 
sides; and on the thirteenth day the entire body is thinly covered with 
hair, quite sparsely, however, on the hind portions. This agrees with 
the time Shaw records for the Columbian species. Both Washburn and 
Wood state the young of tridecemlineatus are without hair for “about 
three weeks.”’ 

On the twelfth day the peculiar “call’’ or “trill” common to ground 
squirrels can be heard when the young are disturbed Prior to this 
the sound made by them is scarcely more than a squeak. 

By the twentieth day they are using their hind legs some but are still 
blind and so grope their way slowly about. When twenty-six days 
old their eyes begin to open, at the anterior corners; this is a process 
requiring one and sometimes nearly two days. Some did not have their 
eyes fully open until they were twenty-eight days old. According to 
Shaw the Columbian ground squirrel begins to open its eyes when 
eventeen days old. 

The rate of growth for this particular litter is given in the table of 
weights for the first six weeks of their lives or about the time they are 
confined to their subterranean home and dependent largely on the 
mother for their existence (see table 2). 

About June 19 or 20 the female had apparently started to wean the 
young, as will be seen by the weights, and for about a week they did not 
gain; in fact from June 22 to 24 there was an actual loss of two grams. 
As soon as they had learned to eat sufficiently well they began to gain 
steadily again. They were aided at this time, June 24, by being given 
small bits of bread and butter, which no doubt helped them to a more 
rapid recovery from the loss of nursing. At first they were unable to 
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sit up in the characteristic manner and eat while holding the food with 
the front feet, but had to rest the food on the ground while grasping it. 
After a few days they had learned to balance themselves by repeated 
efforts and could sit up quite well. 

Robert Kennicott wrote concerning this species as follows: ‘“The 
young are produced at the end of May or early June. I have observed 
from five to nine brought forth at a birth, and I am informed of two 
instances in which ten were found in a nest; but the number is variable, 
the usual number being six or seven. The young at birth are naked, 
blind, and remarkably embryonic. Dr. Hoy, who has observed them in 
confinement, says that they have no hair on the body before they are 
twenty days old and the eyes do not open until the thirtieth day. They 
continue to require nourishment and care of the mother for a much 
longer period than most rodents. During the summer they begin to 
dig shallow burrows and leave her before winter to shift for themselves.” 

Field observations made continually throughout the spring and early 
summer of 1926 showed young squirrels above ground by July 1, and 
actively engaged in excavating burrows for themselves and living a 
more or less independent life. On July 10 one young squirrel about one- 
third grown was noted in an isolated place with no others immediately 
near. It had already established its abode and had two holes about a 
rod apart, into which to retreat. These it had excavated itself, I pre- 
sume, for they were smaller in diameter than the burrow entrances 
made by adults. On the same date about 5:00 p.m., in another local- 
ity, a group of six young was seen busily feeding and playing about. 
When approached they sat up, rather closely bunched, and watched me 
until I came quite close; then each scampered to its own burrow and 
darted in only to reappear in a few minutes. On closer observation 
some ten or twelve of these “‘juvenile’’ burrows were seen in close proxim- 
ity to the old burrow, which none of the young had used in seeking 
safety. None of the entrances to these dens made by the young meas- 
ured more than an inch in diameter. The young were small, prob- 
ably about seven or eight weeks old, judging them by those in captivity, 
since they seemed to be virtually the same size. No adults were seen in 
the immediate vicinity. 


On July 31 two young males were trapped alive. One weighed 106 
grams and the other 148 grams. The summer weight of most adult 
males is between 160 and 180 grams. 
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SUMMARY 


1. In the region of Lincoln, Nebraska, the rutting season of Citellus 
tridecemlineatus extends over a period of about a month and corresponds 
roughly to the month of April, breeding activities being at their height 
the last two weeks of that month. 

2. The rutting impulse of the males occurs only in the spring some 
three or four weeks following emergence from hibernation and lasts 
for a period of two to four weeks, more commonly for the shorter time. 
At this time the testes are much inflamed and swollen. 

3. After having produced a litter, females are not known to breed a 
second time the same season. In all cases observed females have re- 
fused to mate after having given birth to young. 

4. The rutting impulse of the female appears to last for a longer time 
than it does in the male provided the female does not become pregnant 
in the meantime. 

5. The gestation period is practically a lunar month,—between 
twenty-seven and twenty-eight days. 

6. The characteristic stripes are distinct, and the anterior portion of 
the body, at least, is clothed in downy hair when the young are twelve 
days old. 

7. At twelve days of age the young make the typical ground squirrel 
‘call’ or ‘‘trill’’ when disturbed. The fore legs can also be used at this 
time for locomotion but the hind legs can not and the posterior part of 
the body is simply dragged along. 

8. When twenty days old the hind legs are strong enough to support 
the hind parts and the young squirrels can walk. 

9. The eyes begin to open when the young are twenty-six days old 
and are fully open by the twenty-eighth day. 

10. The young squirrels can take care of themselves when about six 
weeks old. 
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PRELIMINARY EXPERIMENTAL STUDIES OF MICE OF 
MOUNT DESERT ISLAND, MAINE 


By Beatrice W. JOHNSON 
INTRODUCTION 


The object of this experiment was to determine the distribution, 
range, and retrapability of species of mice in certain defined regions on 
Mount Desert Island, near Bar Harbor, Maine. Inasmuch as small 
mammals had never, in so far as was known to us, been retrapped over 
and over again, it seemed desirable to find out whether this would be 
possible. 

The duration of this experiment was from the June 23, 1924, until 
August 25, 1924. Thus the time at which the work was done coin- 
cided with the dry season on Mount Desert Island. 

It should be stated that at best only a beginning of this work could 
be made during the first summer. Whether or not the same mice 
trapped this summer could be recaught during a subsequent summer, 
and whether the range or environment would be radically changed, are 
only a few of the interesting phases which will require the cumulative 
results of at least several summers’ trapping. As a result of this sea- 
son’s work, many improvements in the way of trapping technique have 
suggested themselves for use in the future. 

In picking trap locations, and in becoming generally informed about 
definite areas, a manuscript! on the vegetation of Mount Desert Island, 


1 “Vegetation of Mt. Desert Island, Maine, and its Environment” by Barrington 
Moore and Norman Taylor, Brooklyn Botanic Garden Memoirs, vol.3. Awaiting 
publication. 
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the work of Moore and Taylor, and kindly loaned to us by them, was 
of invaluable assistance. 


MATERIAL AND METHODS 


Two styles of wire traps were used, and were found to be of approxi- 
mately equal value. One style was oval shaped, having two compart- 
ments separated by a horizontal hinged platform which was tipped 
downward by the weight of the mouse, thus allowing the animal an 
entrance into the back of the trap where it was imprisoned; the platform 
tipped back to its original position as the mouse stepped off. This 
type of trap is the well known French mouse trap. The other type was 
dome-shaped, with a hole at the top bordered with narrowing wires 
headed into the trap. Thus entrance was permitted, but exit against 
the pointed wires was impossible. 

The traps, when set, were slightly wedged into the humus, baited 
with dry oat meal, and covered with dead leaves, which could be pulled 
into the trap by the mice and serve as protection from the cold. In 
picking locations for the traps, an attempt was made to place them near 
what seemed to be mouse holes or runways. Three general types of 
location were utilized as trapping areas: 

(1) Dry regions: of low moisture content and high soil evaporation. 

(2) Regions of moderate or average water supply (such a region would 
be typified by a preponderance of forest land). 

(3) Low levels or damp swampy regions near ditches or natural 
drains where soil evaporation was comparatively low and moisture 
content high. 


Regions chosen as trapping areas 


The dry regions chosen were (1) a pitch pine area on the southern 
slope of Pickett Mountain (Huguenot Head), at an elevation of approxi- 
mately 625 feet, (2) a white pine area on Bear Brook Hill, and (3) a 
spruce stand at Otter Cliff. 

The pitch-pine area is a stand consisting largely of pitch pines (Pinus 
rigida), has direct exposure to south winds, is rocky, somewhat barren, 
and has no water supply except the rains which are slight during the 
summer season when the trapping was done. Because of the lack of 
moisture, the vegetation is stunted and sparse. This phase is exten- 
sively discussed in the paper of Moore and Taylor above referred to. 

The white-pine region is a stand where white pine (Pinus strobus) 
dominates, and the soil is a light, porous, stony loam. The forest 
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floor is covered with dry needles and has very little undergrowth on 
it. 

The Otter Cliff region is at the top of a rocky ledge only about 300 
feet back from the sea. Spruce trees (Picea alba and Picea nigra rubra) 
form the great majority of the trees in this region. Although near the 
seacoast and thus presupposedly damp, this region, according to Moore 
and Taylor, is dry because of the fact that as the fogs blow in from the 
sea, they condense the water in the air and sweep inland leaving the 
atmosphere dry by removal of the water vapor. 

The area chosen as typical of an intermediate condition of moisture 
was a section of Newport Mountain. Here one finds a stand of mixed 
conifers: red and white spruce, hemlock, fir, and red pine, with here 
and there a few birches and an occasional maple. The floor of this 
region is composed of rich, dark, heavy soil, which, as it accumulates, 
increases the moisture-holding capacity of the region. The woods are 
moderately damp because of the fact that very little sunlight sifts 
through the trees, and also because of the water trickling down the 
mountain sides. 

The areas chosen as typical moist regions were (1) in red oak (Quercus 
rubra) woods, and (2) a meadow adjoining these woods. This region 
is situated close to the precipices which form the southeastern face of 
Newport Mountain, and between that mountain and the shore drive. 
According to Moore’s calculations, these woods are damp and have a 
low evaporation coefficient due to the fact that there is a very rich 
layer of decayed organic matter on the forest floor. The trapping site 
chosen in the meadow is also damp because it follows the course of a 
ditch which, even in the driest season, was never entirely without 
moisture. 

When mice were caught, the ears were marked with a metal chicken- 
punch (the type used to mark between the toes of day old chickens) 
and the mouse was then set free. Thus in the event of retraps, identi- 
fication and record were possible. The key used in marking the mice 
has been found successful in the case of thousands of house mice bred in 
the laboratory. 


RESULTS 


Species of mice trapped 


Three species of mice were caught: 
1. Microtus pennsylvanicus pennsylvanicus, or the common meadow 
mouse. This species is dusky brownish in color with small ears and eyes. 
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The average total length of an adult is six and three-quarters inches. 
These mice live in meadows where there is tall grass at the base of which 
they make their runways on the ground. 

2. Evotomys gapperi ochraceous, the red-backed mouse. This species 
is rich chestnut brown in color, with a black-ticked redder streak down 
the back. This reddish streak gives it the common name of red-backed 
mouse. The average total length of an adult of this species is five 
and three-quarters inches (smaller than the meadow mouse). These 
mice have no runways above ground. 

3. Peromyscus maniculatus abietorum, the deer mouse, is a greyish 
fawn color dorsally, and has a white belly and white feet. Its common 








TABLE 1 
EVOTOMYS | PEROMYSCUS MICROTUS TOTAL NUMBER 
(RED-BACKED MICE (DEER MICE MEADOW MICE TRAPPED | TOTAL 
TRAPPED TRAPPED TRAPPED | NUMBER 
. E Seah ctiies | TRAP 
| NIGHTS* 
Males Females Males Females Males Females | Males Females 
| | 
| 
» | 


22 8 1] 6 o l 38 15 1,473 
* To obtain the ‘‘trap nights’’ the number of traps in a certain region was 
multiplied by the number of nights they were left in the region. 


TABLE 2 
PEROMYSCUS NUMBER 0 
EVOTOMYS RETRAPPED . MICROTUS RETRAPPED ata en oF 
RETRAPPE! RETRAPS 
| | —e_ 
Males Females Males | Females Males | Females Males Females 
| 
49 9 30 17 0 0 79 26 


name, deer mouse, comes from the fact that it is colored much like the 
Virginia deer. These mice have large eyes and ears, and are by far the 
most delicate and attractive of the three species. 

For further detailed descriptions of these species, an excellent ac- 
count is given in volume one of ‘‘Life Histories of Northern Animals” 
by Ernest Thompson Seton. 


Number of mice caught 


Table 1 shows the number of mice caught. 
It will be observed that there is a significant excess of trapped males 
over trapped females. 
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Retrapability 


Table 2 shows the total number of retrapped animals which were 
identified by earmarks, and their range noted. 

It is interesting to note that Peromyscus (deer mice) and Evotomys 
(red-backed mice) could be retrapped over and over again. One mouse 
was retrapped sixteen times, and others approached this record. The 
Microtus (meadow mice) seemed to be much more wary or timid, for 
no retrap of this species was ever obtained. It must be realized, how- 
ever, that fewer Microtus were originally trapped; therefore there is 
a possible numerical weakness in these data. But is not this very weak- 
ness a bit significant, for evidently this species was more difficult to trap 
even a first time. Unlike other regions where there was a more or less 
constant supply of mice for the traps, the meadow region, after the first 
trap-week when six mice were caught, yielded no further mice. 

There was a distinct difference in the behavior of Evotomys and 
Peromyscus in the traps. As above stated, after the trap was baited, 
dead leaves were piled over it, partly to conceal the trap from other 
animals and partly to serve as warmth or protection to imprisoned mice. 
Peromyscus pulled these dead leaves into the trap and thus managed 
to keep fairly warm by being less exposed. Evotomys, however, did not 
usually pull in the leaves, thus were exposed in the bare wire traps, 
and often died before the rounds of the traps were made in the morning. 
Eleven Evotomys perished in this way, whereas only three Peromyscus 
were found dead from exposure. 

There is a possibility that the greater mortality of Evotomys was due 
to the fact that they were exposed in the trap a longer time or are more 
sensitive to the cold than are mice of the genus Peromyscus. In either 
case, their pulling in leaves for protection would have helped. 

Another difference in behavior between Peromyscus and Evotomys 
was noted. When mice of the genus Peromyscus were released from 
the trap they seemed in no hurry to return to their abodes, often stop- 
ping to eat a grain or two of oat meal, or to clean their vibrissae. On 
the other hand, Evotomys were noticeably more timid, scampering off 
post-haste. 


Moisture correlations 


Tabulating the data under the headings of ‘‘dry,”’ “intermediate,” 
and “damp” trap-sites (classifications based on scientific readings of 
evaporimeters by Mr. Moore), the results given in table 3 were obtained. 
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Although the number of mice caught is not large, there is a strong indi- 
sation that a larger number of mice are found where there is available 
moisture. Lumping the damp and moderately damp regions, on the 
basis of the fact they both have available water supply, gives the data 
in table 4. It should be noted at this point that the moisture factor is 
much more likely to influence the distribution and range of wild mice 
than is the food factor. This is due to the obvious fact that food can 
be moved and stored, and water can not. 

During the study of the influence of moisture, it was observed that in 
dampest trap regions as, for example, along a ditch, there seemed to be a 
replacement of the red-backed mice (Evotomys) by the mole-shrew 
(Blarina brevicauda). The habitats of Blarina and of Evotomys overlap, 
and there is probably a struggle for survival between these two species. 


TABLE 3 


| 
NUMBER OF | 
| 








TRAP NIGHTS MICE CAUGHT | PER CENT 
ee — _|— ee ee 
Dry region.. pivekeawe eens pate | 406 2 0.49 
Moderately damp regions... nal 583 27 4.63 
RRS SUNN, vacrcctuavanewsccssanes 484 24 | 4.95 
| 
rABLE 4 
we <7 om | 4 | op 
TRAP NIGHTS MICE CAUGHT | penny 
Be OE ins Ke cicenneas ate ; 406 2 0.49 
Damp and intermediate regions.......... 1 ,067 51 | 4.77 





Another factor in connection with the amount of moisture should be 
mentioned. Attempts to trap mice along a brook bed were unsuccess- 
ful. This seemed peculiar at the time, but a cloudburst which flooded 
the brook banks and would have drowned the mice in their burrows, 
showed us why a mouse would not be adapted to chose such a spot for 
its home. 


Range 
The range of the experimental animals was necessarily obtained from 
retrap records. Usually the individual trapping areas included about 
seventy-five yards, and it was perfectly evident that the mice moved 
about freely within the boundaries of an area of this size. 
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One mouse, male no. 12, Peromyscus, was a distinct exception to this 
rule, and is interesting to note. Its home was in a mixed conifer forest 
at an elevation of about 250 feet on the slope of Newport Mountain. 
There it was originally trapped and retrapped fourteen times. One 
morning, however, it was found in a trap near the top of Pickett Moun- 
tain which at a conservative estimate is at least one-quarter of a mile 
up the mountain and necessitated the crossing of two dried-up brook 
beds between the adjoining mountains. 

Whether or not this range is unusual can not be ascertained without 
further experimentation, but at all events it is interesting to note at this 
time, for Seton in the volume above mentioned, says that the range of 
a deer mouse is “‘confined within 100 yards.” Here is at least one 
variant. 




















TABLE 5 
atleast — | , eee 
REGION coe | Toe) See | ee. 
TRAPPED | 
IE TC eee 4 1 | 0 5 
Intermediate altitude................... 15 12 0 27 
Lowest altitude.............0ceceseeeees | 0 15 | 6 21 





Correlation of altitude with species trapped 


These data are given merely as a matter of interest rather than as 
conclusive proof of the phenomenon recorded. 

At the highest altitudes studied (625 to 675 feet above sea level) there 
was an excess of Peromyscus over Evotomys trapped. On Pickett Moun- 
tain four deer mice were caught, but only one red-backed mouse. These 
numbers are so small, however, that they are thoroughly inadequate 
as conclusive evidence and serve merely as a hint for further investiga- 
tion. 

At regions 150 to 250 feet above sea level both Peromyscus and Evo- 
tomys were caught in practically equal numbers. 

At the lower altitude (about forty feet above sea level) a distinct 
excess of Evotomys and Microtus was noted, for not a single Peromyscus 
was caught. (See table 5). 

Though there is undoubtedly some correlation between altitude and 
moisture, it should be noted here that these factors could not be grouped 
together and results tabulated under one heading, because a region 
selected for trapping might be high but not dry. The east and north- 
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east sides of Pickett Mountain are examples of this sort. For this 
reason a separate treatment of moisture and altitude was believed to be 
necessary. 

Peromyscus and Evotomys were both trapped at the region of 150 to 
250 feet above sea level, but the two species were never caught at the 
same time in the same trap. Often two Peromyscus or two Evotomys 
were caught in the same trap at the same time. The failure to trap 
the two species at the same time in the same trap, tends to suggest that 
although they live in the same region, mice of the two species do not 
associate with each other closely. 

It might be suggested by some that if a mouse of each genus were 
caught in a trap at the same time, one might eat the other and the fact 
would never be known. This would be impossible, however, for mice 
do not eat each other’s vertebral column or tail, and therefore traces of 
a battle would remain. 


Time of activity of mice 


Data concerning the time of activity of wild mice have not been en- 
tirely satisfactory. For example, Seton in ‘Life Histories of Northern 
Animals” states that Peromyscus is nocturnal. This is not always the 
case, however, for Peromyscus and Evotomys have been found in traps 
outside of their burrows at five o’clock in the afternoon, when they were 
not in the traps at eight-thirty in the morning. This clearly shows 
that the mice are active in the daytime as well as at night. 


Introduction of a strange animal into a community 


This experiment at present involves only one animal, but it seems 
worth mentioning at least. A female Peromyscus (number 21) was 
caught in a student’s tent at the Biological Station. With a view to 
determining whether or not this animal would be accepted in a strange 
community, it was marked and set free in the trapping area of Newport 
Mountain woods. Evidently it was adopted by the community, for 
it was retrapped eight times in three weeks in that region, and seemed in 


good condition each time. 
CONCLUSIONS 


1. Small mammals can be retrapped and thus their range, distribution, 
or other factors studied. 


2. Peromyscus maniculatus abietorum and Evotomys gapperi ochraceous 
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can be retrapped over and over again. No Microtus pennsylvanicus 
were obtained as retraps. 

3. A female Peromyscus can be introduced into a strange community 
and survive. 

4. There was a significant excess of trapped males over trapped 
females. 

5. Mice trapped on Mount Desert Island were so distributed as to 
coincide with the presence of available moisture. 

6. Of the three species trapped, it is suggested that Peromyscus 
maniculatus abietorum (deer mouse), lives in the higher altitudes 
(approximately 700 feet). At intermediate levels (150 to 250 feet 
above sea level), there was an overlapping of this species with Evotomys 
gapperi ochraceous (red-backed mouse). At the lowest trap regions (40 
feet above sea level) only Evotomys and Microtus (meadow mouse) were 
found; the former at times in competition with the mole-shrew, Blarina 
brevicauda. 

7. Inasmuch as they were found to enter the traps in the daytime as 
well as at night, Peromyscus and Evotomys are both diurnal and 
nocturnal. 

8. Because of the fact that many males were caught in the same small 
region, and even two in a trap at once, it seems likely that within a 
region each genus has its own community life instead of being divided 
into small monogamous families. 
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SOME FLASHLIGHTS OF NEW MEXICO MAMMALS 


By Tappan GREGORY 
[Plates 24-28] 


Vermejo Park, New Mexico, is the headquarters of a cattle ranch, 
comprising in the neighborhood of 350,000 acres. The elevation at 
the park itself is about 7500 feet and the country stretches away up the 
valley of the Vermejo, a fertile meadow land, flanked on both sides by 
mesas and foothills of increasing height, rising eventually to the valley 
of the Costilla. This stream comes down from the hills in two branches 
which traverse the floor of the valley, a distance of perhaps five miles, 
there emptying into a reservoir to flow out again below the dam into 
more rugged country. 

On a slope above this valley and twenty-four miles from the ranch 
headquarters, there is a frame bungalow at an elevation of 10,300 feet. 
Vermejo Park is in Colfax County, but within the boundaries of the 
ranch is included a portion of Taos County, where the bungalow is 
situated at the foot of the easterly slope of the Culebra Range. The 
snow-capped peaks of this range rise to an altitude of about 14,000 feet 
and across the valley Costilla Peak stands alone, reaching to a height 
of about 12,700 feet. 

Clinton Merrick, of Chicago, and I, with our host, Sterling Rohlfs, 
arrived at the Costilla bungalow in the morning of June 30, 1926. 
We stayed under cover long enough to dodge a heavy rain and hail 
storm in the forenoon and then wandered back among the hills to make 
a preliminary reconnaissance before setting out our camera. We came 
shortly upon a series of three or four beaver ponds and were fortunate 
enough to catch sight of a large member of the colony before it saw us. 
It swam around in a leisurely way for some minutes, approaching a log 
which lay in the shallow water, nibbling at it for a moment and then 
crawling out on dry land, where it sat up and rubbed its face thoroughly 
with both fore paws, scratched its stomach a bit and slid back into the 
water. Its course took it down the pond, over the face of the first dam, 
which was about six feet high, across the next pond below and down that 
dam into a third pond. At this point it was more or less out of our line 
of vision and we moved on, hearing the resounding whack of the beaver’s 
tail as it dived at the first suggestion of motion on our part. This was at 
about half past four in the afternoon. Half an hour later, a distant 
coyote wailed dismally. We decided to make our set by an occupied 
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beaver house on one of another series of ponds within ten minutes’ 
walk of the bungalow. These ponds we estimated to be about two 
hundred feet higher than our camp. Considerable preliminary work 
had been done by this particular colony of beavers before they finally 
settled on the location of their permanent abode. The general situation 
was quite ideal as the hillsides were densely covered with aspen, provid- 
ing food for a large number of beavers for many years to come. Three 
distinct dams were constructed, the first one, not particularly substan- 
tial, making a pond which apparently served ultimately as a sort of 
reservoir to insure a good supply of water. From this first and upper 
pond a canal about fifty feet long was dug and the water let through 
into a depression at that time practically dry. At the lower end of this 
depression another dam was constructed, but it proved unsatisfactory 
for some reason, perhaps because it did not appear to contain the water 
well enough, and above it, the third and final dam was placed. This 
iatter construction was about 140 feet long by rough measurement with 
a tape and of an estimated height of five feet. At the upper end of the 
final pond, which lay between the other two, the beavers made their 
house. We measured it as well as we could and found it to be about 
twenty-three feet long, fifteen feet wide and four feet high. On one 
side of it we found a well worn runway which had been recently used 
and here we made our set, training the camera so that a beaver using this 
runway would strike the trip wire about two feet and seven inches from 
the water. We completed our preparations shortly before seven in 
the evening and left a little beaver musk by the trip wire on the side of 
the house. As we came away, a very small beaver appeared. It spent 
several minutes resting on some under-water branches of a tree near the 
bank and then swam off out of sight. While we were making the set, 
it rained a little and an hour or so later considerable more rain fell and 
continued until about ten o’clock. The thermometer at that time 
stood at 50°F. 

The next morning at eight o’clock we found our trap sprung and 
fresh beaver tracks on the runway on the side of the house, made since 
the rain. Some of the claw marks were deep in the mud and this, 
together with the fact that the trip wire was unbroken, indicated that 
the animal had turned back into the pond at the flash. We had heard 
the coyotes again in the early morning and looked around that after- 
noon for some place to which to tempt them with beaver musk. It 
seemed worth while too to put out a little catnip on the chance that a 
cat might stray that way, but this was the rainy season and a heavy 
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thunder storm with soaking rain and some hail, lasting several hours at 
supper time, probably successfully eliminated any chance which there 
may have been of attracting anything to our bait. Coming in our cir- 
cuit to the camera at five o’clock, we found it sprung but no fresh tracks 
to support the hope of a beaver. As a matter of fact it developed that a 
small song bird had lit upon the wire with sufficient force to fire the flash. 
We reset it, of course, but found no change in it the next day except 
that the hail had broken through the single layer of tinfoil which covered 
the flash powder and permitted rain to come in and soak and cake the 
powder and make it useless. Thereafter we used two layers of tinfoil 
and this sufficed to protect the powder against the heaviest rain to 
which it was subjected. On the way to the set that morning we came 
on a large growing aspen which had been clawed quite thoroughly to a 
height of a couple of feet from the ground. The bark was stripped, 
deep claw marks left in the wood and the ground at the base of the tree 
mussed up. All of this had been done since the preceding evening. 
Probably a cat had been there. Two hours of light rain in the forenoon 
made it advisable to check up on the condition of the flash powder, so 
we looked at it shortly before dusk and found that the tinfoil had served 
admirably. While we sat looking at the pond, a large beaver swam 
into view, headed for the house. Just off the end of the house the tops 
of two aspens slanted out of the water and into these the beaver swam 
and through them to within a few feet of the house, inspiring the hope 
that it might crawl up onto the runway and permit us to watch it take 
its own picture. But at this point it dived and apparently entered the 
house. We had the impression that the trunks of the two slanting 
aspens constituted a portion of the foundation of the house and that 
the entrance came out under water between them. At noon of July 
3, we found evidence that the beaver had climbed on the house again 
across the trip wire. The wire was broken this time and a peeled branch 
had been left on the runway. The picture shows a beaver in the act of 
carrying this branch with some other twigs. 

There followed an interval of several days when the camera was not in 
use and it was the tenth of July before we set again for beaver on the 
pond near the Costilla. The set was completed about noon and this 
time the face of the dam was chosen where there was a distinct slide, 
apparently used quite regularly by the beavers. While we were work- 
ing, a little rain fell and considerably more lateron. We did not put in 
the charge of powder until about seven o’clock in the evening. At 
that time we heard one of the beavers splashing in the pond and others, 
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presumably young ones, in conversation in the house. At eleven 
o’clock that night the trip was still untouched. More rain fell but did 
us no damage and we found the next morning that another picture had 
been taken. The wire was unbroken but badly sagged and the slide 
looked as though a beaver had recently been on it. 

On the thirteenth we made a set in a canyon near the headquarters, 
baiting with raw meat and attaching the meat to the main trip wire by 
means of an additional short length of wire. Nothing came near the 
camera that night, however, nor the next day, but on the morning of 
the fifteenth we found it sprung and the bait moved slightly out of place. 
There were no tracks visible and the pine needles had not been suffici- 
ently disturbed to indicate the presence of a mammal of any size. 
As a matter of fact, it was a white-footed mouse (Peromyscus manicu- 
latus rufinus) which had taken its picture. The distance from the bait 
to the camera being about twelve feet, the subject was not as distinct 
and detailed as could be desired. Some day I am going to set the camera 
especially for mice at a distance of three or four feet. After this last 
picture we did not reset until five o’clock in the afternoon and fifteen 
minutes later heard the report and saw the smoke from the flash sifting 
up through the trees. As might be expected, a bird was responsible, 
having struck the wire quite by accident in its flight. 

Our next effort was on the upper reaches of the Vermejo where the 
stream comes through a gap in what is known as the “‘Stone-wall,”— 
a curious wall-like formation of Dakota sandstone which extends 
through miles of that part of the country, rising sheer in places several 
hundred feet. We camped at the foot of the wall at an altitude of about 
8500 feet and put the camera out two or three hundred yards upstream 
from camp and perhaps twenty-five feet or so from the water near a 
rocky ledge. It was baited again with raw meat. Near the set were 
some fresh coyote tracks in a trail which more or less followed the course 
of the river. Ata few minutes after eleven that night, July 16, we heard 
the report of the flash, but when I went to reset, I could find no indica- 
tions of what had sprung it. Development showed once more a mouse, 
this time a back view. That night for the first time, we had no rain, 
and the ensuing three or four days were also beautifully clear. In 
the morning we found fresh cat tracks in the wet sand near the river, 
a hundred yards or so above our set, but the flash had not gone off. 
At noon I heard it again and once more saw the smoke. The only sug- 
gestion of what might have set it off was found in the presence of a 
chipmunk scampering about near the bait when I arrived on the scene. 
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He did prove to be the cause of the trouble, but the responsibility was 
mine because in stretching the trip wire I led it across a log and fastened 
it to a small sapling in the background and the chipmunk tripped it 
while running down this log. We moved the camera that night some 
little distance above the first position and set it across the stream from 
the game trail. Early in the evening it was sprung again, but we never 
could be certain from the picture just what did set it off, the best con- 
jecture being that a branch floating down stream, too close to the camera 
to be in the picture, was responsible. Nothing more came near it that 
night, though we heard coyotes at about 9:30. Six nights with a trail 
set in a canyon about a mile and a half from headquarters yielded only 
one picture, that of a mule deer taken on the night of July 20. We 
had chosen this place because of cat and coyote tracks seen on the trail 
and we did see one more fresh track of the latter after making the set, 
but none crossed the wire. I saw three of these animals during my stay 
n that part of the country and on the way out we jumped a cat, but it 
requires more time than we had, patient pursuit and much care to in- 
duce either cat or coyote to take its own picture. 


Chicago, Illinois. 


HORNED DOES 


By Josern Drxon 
[Plates 29-30] 


Normally only the males of the Rocky Mountain mule deer (Odocoi- 
leus hemionus hemionus) bear antlers, but females of the species, with 
horns, have been reported from time to time by woodsmen and hunters. 
It has been impossible to obtain complete evidence in these reported 
cases, because at best only the mounted heads or horns were preserved, 
there being consequently no proof kept of the sex of the animal. 

Through the thoughtful interest of officials of the United States Forest 
Service and of the California Fish and Game Commission, together with 
that of certain sportsmen, the Museum of Vertebrate Zoology of the 
University of California has been presented within the past fifteen 
months with three specimens of Rocky Mountain mule deer, undoubted 
females, each with well developed horns. 

The first of these three antlered females (Mus. Vert. Zool. no. 35,326) 
was received at the museum on September 14, 1925, having been sent 








290 JOURNAL OF MAMMALOGY 


in by district ranger H. I. Snider of Truckee, California. This deer was 
killed by W. D. Johnson, on September 11, 1925, at a point approxi- 
mately 4 miles east of Sierraville and 26 miles northwest of Truckee. 
In letters of September 12 and 30, 1925, Mr. Snider states, wording his 
own: ‘‘I saw the cleanings of this deer and know that it was a doe with 
horns. The general appearance of the animal was that of an extra large 
doe with horns. The hoofs (see fig. 1) I thought were rather large for a 
doe, however; this deer weighed 160 pounds [dressed]. The shape of 
the head and neck were very much like that of a normal doe. The 
bladder and urinary organs appeared normal. Hunters who killed 
does in olden times and who saw this female state that they believed 
she had never had a fawn. Her nipples were about the same size as 
those of a buck.” 

The entire skin of this doe, together with the head and attached horns 
were sent to the museum. The fresh skin showed conclusively that the 
animal was a female. The tail (see fig. 2), which measured 7 inches in 
length exclusive of hairs, was that of a typical mule deer. The horns 
of this doe were gnarled and malformed, and they were still in the velvet 
on September 11 when the animal was shot for a buck. There is no 
indication that the velvet would have been shed at all. In many re- 
spects the antlers were similar to the horns of certain castrated bucks 
on record, in which the antlers are always in the velvet. 

The second horned doe was brought to our attention through J. 8S. 
Hunter of the California Fish and Game Commission. This deer (Mus. 
Vert. Zool. no. 36543) was shot by Oscar T. Schumacher, on September 
29, 1926, in virgin timber 7 miles south of Truckee, California, and about 
14 miles from the Truckee River. This doe was one of a band of six 
deer, consisting of one buck, three does, and two fawns. In letter of 
October 6, 1926, Mr. Schumacher states: ‘“This doe was in first-class 
condition, fat and well built, weighing 150 pounds dressed.”’ The head 
(see fig. 3) is similar to that of an average forked-horn buck of this 
species. The antlers are of fair size (see table) and have well developed 
brow tines low down near the bases of the antlers. When shot, Sep- 
tember 29, 1926, the horns of this deer were completely out of the velvet, 
being brown and hard like those of an ordinary buck. The fresh skin 
of this specimen showed beyond question that it was a female deer. 
Measurements taken in the flesh at the museum are as follows: tail, 

§ inches (195 mm.); hind foot, 143 inches (370 mm.); ear from crown, 
7% inches (200 mm.); hoof of front foot, 2} inches long, 12 inches wide; 
hoof of hind foot, 23 inches long, 1? inches wide; length of metatarsal 
gland, 43 inches. 
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Fig. 2. Tart or Otp Hornep Dor No. 35326 


In typical mule deer the black of the tail is restricted to the terminal half of the tail 


as here illustrated. Where mule and coast black-tailed deer intermingle in California we 


find specimens with a broad black stripe extending clear to the base of the tail. 
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The third doe with horns (Mus. Vert. Zool. no. 36544) came to the 
University of California through the assistance of Dr. L. A. Herrick 
and Dr. R. T. Legge, of Berkeley. This was also a “forked-horn”’ doe 
in good flesh. This doe (see fig. 4) was shot October 8, 1926, near the 
Sequoia Silver Fox Farm at Lake Tahoe, California. The specimen 
was brought to the museum partly skinned and measurements and 
weights are not available. Evidence of sex was unmistakable on the 
fresh skin. The horns were hard and out of the velvet. They can be 
matched exactly by antlers of certain forked-horn bucks. The antlers 
of the horned does measure as follows: 








CIRCUMFERENCE AT 











MUS, VERT. ZOOL. NO. | SPREAD | HEIGHT ABOVE CROWN 2ase 
inches | inches inches 
35326 93 | 12* 
36543 | 103 93 2} 
- | | 
36544 12} 11} 3 

















* Antlers malformed; the right antler with five points has a height of 12 inches, 
while the left antler has four points and a height of 7} inches. 


It is of special interest to note that all three of these horned does 
came from the same general locality; the Truckee region near Lake 
Tahoe, California. Referring to deer, T. H. Morgan, in “The Genetic 
and Operative Evidence Relating to Secondary Sexual Characters,” 
published by the Carnegie Institution of Washington, (1919, p. 70), 
states: “There are, however, a few records of horns developing in this 
sex [female] in old age, or presumably after disease of the ovaries.’ 
In the first instance here cited such may have been the case since the 
doe was obviously old and the horns were malformed and in the velvet. 
However, the other two does were both relatively young individuals 
and there was no evidence noted that would lead one to believe that their 
reproductive organs were aberrant. Both of these younger does had 
hard, normal, symmetrical horns. 


Museum of Vertebrate Zoology, University of California, Berkeley, 
California. 
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PAUL MATSCHIE 
By Ernst Scowarz 
[Plate 31] 


Professor Georg Friedrich Paul Matschie, curator of mammals and 
second director of the Zoological Museum, Berlin, died on March 8, 
1926, aged 64. 

Born at Brandenburg on the Havel, Prussia, on August 11, 1861, he 
was educated at the gymnasium there, and later studied mathematics 
and natural sciences at the universities of Halle and Berlin; but he 
never passed an examination nor took a degree. In 1884 he was 
private tutor at the house of the well known canary bird dealer Maschke 
of St. Andreasberg, Harz Mountains, worked at the natural history 
establishment ‘‘Linnaea” at Berlin in 1885, and, in 1886, joined the 
Zoological Museum, Berlin, where he remained until his death. At 
first voluntary aid in the bird room under Cabanis, then employed in 
the removal of the museum collection from the university to its present 
quarters, he took charge of the department of mammals in 1892, became 
curator in 1895, professor in 1902, and second director of the museum in 
1924. In 1901 he was secretary general of the Fifth International Con- 
gress of Zoology at Berlin, and editor of its proceedings. In the summer 
of 1925 he visited a number of public and private collections for a study 
of European deer, and it was immediately after his return to Berlin that 
the first signs became apparent of the fatal disease, cancer of the rectum, 
to which he finally succumbed. He was married twice, but had no 
children. In 1895 he married Anna Held, an artist, who illustrated a 
number of his earlier writings, and who died in 1898. His second wife, 
Franziska Schwark, whom he married in 1906, survives him. 

Matschie began his scientific career as an ornithologist. For many 
years he was recording secretary of the German Ornithological Society, 
and drew up the minutes of its meetings. His actual work in the 
ornithological line was, however, not very extensive and, except for the 
account of birds in “‘Das Thierreich,” edited by L. Heck, he only pub- 
lished casual observations and notes including the description of a new 
wren. After becoming, in 1890, an officer on the staff of the Berlin 
Zoological Museum, apart from writing a few papers on reptiles, he 
only dealt with mammals. The scientific standard of these early 
papers is variable. He was in the habit of publishing articles in popular 
or semipopular journals and books, and even daily newspapers, and 
there, unfortunately, very often explained his principles on evolution 
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and distribution, or even gave descriptions and figures of new forms; 
but later he only referred in a casual way to these earlier publications, 
which are almost or quite inaccessible. Nevertheless some of these notes 
are distinctly important both from the scientific and the personal aspect, 
and the compilation which Pohle' has given of them is very welcome, 
the more so as separate copies of most of these writings are kept at the 
Berlin Museum. 

It is very interesting to trace Matschie’s development as a scientist. 
Within the few years following his appointment as curator of mammals, 
he had gone into the subject profoundly, and obtained a broad view of 
the whole field, and a stupendous knowledge of single facts and of the 
literature. It is during this part of his career, especially between 1895 
and 1905, that he did his best work. When last autumn the writer 
visited various European museums he found himself following Mat- 
schie’s route of 1895 and 1896 when preparing his volume on the fruit- 
bats of the Berlin Museum. From the notes Matschie had made on 
the labels of specimens his comprehensive knowledge of mammals and 
his clear judgment of forms imperfectly known at that time were made 
to appear striking. This knowledge of species and specimens, as well 
as his admirable memory, increased with years and experience, and was 
at once apparent to everybody who came in touch with him. When in 
later years his clear judgment decreased, this was due to prejudices 
developed, and gradually strengthened, in connection with his peculiar 
views on distribution. These views were not based on the evidence of 
the naturalist but on his firm belief in Creation which formed species 
once for all, and left them unchanged in their native place. Up to the 
last he remained a decided opponent of the theory of evolution, a fact 
which, to a certain extent, may be ascribed to his deficient knowledge of 
general zoology and of palaeontology, sciences which he always regarded 
with the naive curiosity of the outsider. 

To make facts agree with his dogmatic views he advanced various 
theories to explain the distribution of animals which, although at the 
first glance appearing to be entirely different, are really developed from 
one another. In 1894 he first published? his theory of the river-basins 
as primary distributional centers which maintained that every greater 
or smaller river system was inhabited by a species, or local race of a 
sertain group, and that the watersheds between the various systems 


1 Zeitschr. f. Siugetierk., I, pp. 90-110, 1926. 
? Zool. Gart., XX XV, pp. 33-39, 65-79, 1894; Verh. Ges. Erdk., Berlin, XX XI, 
pp. 247-56, 1896; Sb. nat. Fr., pp. 86-93, 170-81, 1898. 
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were effective barriers. There is some truth in this theory, large river 
basins being natural centers of faunal evolution, the more so if separated 
by mountains, or dry zones, from the neighboring systems. To a cer- 
tain extent, therefore, this view is in accordance with the theory of the 
evolution of species by migration and isolation, advanced many years 
ago by Moriz Wagner.’ But carried too far, as it was by Matschie, 
and applied to minor and even minute waterways, it became absurd, 
and led to the impossible hypothesis, invented by Matschie himself 
but first published by Zukowsky,* of the so-called half-sided hybrids. 
These were said to occur in the boundary zone of the distributional 
areas of two forms, and were maintained to possess the characters of 
both parents, bilaterally arranged in the body of the offspring. As a 
consequence of this hypothesis two “species” or ‘subspecies’ have 
several times been described from a single specimen taken on a water- 
shed; the right side of the animal was believed to present the characters 
of one, and the left side those of the other of the two neighboring and 
hybridizing forms. 

Of course even these far reaching premises were not sufficient to ex- 
plain individual variation, and it was therefore that during his last years 
Matschie developed a new theory of what he called the “elementary 
areas of distribution,’”® a theory which was not that of a naturalist but 
a mystic, and practically led to the formation of a new racial or specific 
name for every specimen slightly deviating from the normal type. He 
believed these elementary areas to be squares delimited by the diagonals 
of the squares formed by the even degrees of longitude and latitude. 

In spite of these theoretical shortcomings the services rendered by 
Matschie to mammalogy in general are very considerable. His many 
papers, especially on African ungulates and primates have contributed 
much to our present knowledge of these groups, and his name will always 
be perpetuated in the great number of species and races described by 
him in those fortunate days when it was the good luck of the museum 
worker to find new and singular types in almost every lot of specimens 
received from abroad. Among the more remarkable of these forms are 
the two peculiar Anomalurine rodents, Idiurus zenkeri and Zenkerella 


* Die Entstehung der Arten durch riumliche Sonderung. Gesammelte Auf- 
sitze, Basel, 1899. (First notes published in 1869.) 

‘ Zool. Beob., II, pp. 225-33, 259-72, 1910; Sb. nat. Fr., 1910, p. 425, 1911; 1. c., 
1916, pp. 188-207, Taf. V-VIII, 1916; 1. c., 1922, pp. 79-145, 1925. 

* Article ““Tierwelt der deutschen Schutzgebiete,’’ in Schnee, H., Deutsches 
Kolonial-Lexikon, III, pp. 483-94, 7 text figs. Leipzig, 1920. 
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insignis, representative of a new subfamily; the dwarf forest fruit- 
bat, Scotonycteris zenkeri; the East African shrew, Crocidura martiens- 
seni; and the mountain gorilla, Gorilla gorilla beringet. 

Matschie’s activity for the museum covered, however, another im- 
portant field, the care for the collection itself, which, at the beginning 
of his career, although containing such historical specimens as the types 
of Lichtenstein, Hemprich and Ehrenberg, and Peters, yet was small in 
extent. It is his personal merit to have obtained, with the smallest 
financial resources imaginable, large series of mammals, especi..'ly from 
the German colonies, and to have interested officers and colonials of every 
rank in natural history, and in the Berlin Museum. The collection of 
large mammals, ungulates, carnivores, and primates, is much more ex- 
tensive than is generally known, and will take very many years to be 
properly studied and arranged systematically. Unfortunately Matschie 
was more inclined, toward the end of his life, to collect than to work out 
the collections arriving, and it is therefore that many species have been 
described elsewhere although represented in the Berlin Museum for 
many years. 

As a fellow worker Matschie was amiable and, as a rule, hospitable 
and helpful. He always gave information gladly, and invariably had 
something to say from the vast fund of his experience. He had his 
peculiarities, increased in his last years when he was a sick man without 
knowing it, and when he was full of personal and political prejudices 
and suspicions. Anyhow he was a strong and pronounced individuality; 
a stimulating man to meet. His influence as the leading German mam- 
malogist of his time will be felt for many years to come. 


Zoological Museum, Berlin, Germany. 
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HOPLOPHONEUS MENTALIS, AND CUSP HOMOLOGIES 
: IN CATS 


By Horace Etmer Woop, 11 


Hoplophoneus mentalis is based on a left ramus of the lower jaw, 
described by Sinclair (1921). A second individual of this species (the 
third specimen of this genus to be recorded from the Lower Oligocene) 
was collected by Mannhardt and Wood of the New York University 
expedition, 1923, field number 177. It was found in fragments, 
weathered out on top of a high, isolated Titanotherium Beds butte, 
N. Y. U. locality 2NNlb, below the outer XU Ranch fence, near the 
west side of Battle Creek Canyon, Washington County, South Dakota. 
All fragments lay in an area about a yard square, clear from other fos- 
sils except a coprolite suggesting Hyaenodon by its size. Conceivably, 
it represented a gesture of contempt toward the dead cat (Wanless, 
1923). I estimated by the height of the butte above the contact with 
the Pierre Shale (Wood and Mannhardt, 1925) and by concordant 
levels, that the top of the butte was probably less than ten feet lower 
than the base of the Oreodon Beds. The individual was a young adult, 
as the enamel of P* and M' had already been worn through in places, 
exposing the dentine, yet the head of the radius was not fully codssified 
with the shaft. I am indebted to Prof. W. J. Sinclair for permission to 
study the type in the Princeton Museum. The drawings are by Dr. 
Florence Dowden Wood. 

The specimen consists of: both rami of the lower jaw, somewhat dam- 
aged, with LI; and RC, in place, and the roots or alveoli of the other 
teeth; LP*; both first upper molars (damaged); the temporal regions of 
both sides; the basisphenoid; the distal end of the right humerus; the 
proximal end of the right radius; and various other small fragments of 
the skull and skeleton. 

Comparative measurements show that this specimen is very close in 
size to the types of Hoplophoneus mentalis Sinclair and Hoplophoneus 
oharrai Jepsen, the two recorded Lower Oligocene species. Although 
both jaw flanges of the N. Y. U. specimen are broken, the right flange 
is sufficiently represented to permit a fair estimate of its length, which 
is, quite certainly, slightly less than that of H. mentalis, and, therefore, 
much less than that of H. oharrai. In the chief stated difference be- 
tween the two species, therefore, it accords with H. mentalis. P. U. 
12515, the type of H. mentalis, does not show clear evidence of more 
than two lower incisor alveoli. A very narrow alveolus for the median 
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incisor might, or might not, have been present. According to Jepsen 
(1926), three lower incisors are present in H. oharrai, and his paper in- 
dicates that they are all of normal size. The retention of I, and the 
greater depth of the chin flange are the only characters, so far apparent, 
separating H. oharrai from H. mentalis. It seems possible that the re- 
tension of I, is an individual character and the deeper chin flange a sex 
character in H. oharrai. Matthew (1910) refers to the loss of I; in some 
Middle Oligocene individuals of Hoplophoneus (e.g., H. oreodontis, 
A. M. N. H. No. 9764 from the middle Oreodon Beds). 

Before discussing the dental characters of the specimen further, it 
is necessary to decide the probable cusp homologies, since the literature 
on this subject is in a thoroughly chaotic state. Perhaps the most 
common identification of the cusps of P* is that used by Jayne (1898), 
Matthew (1910), Tomes (1914) and Leche (1915), and the different 
but strictly equivalent terminology used first by Scott (1892), and by 
Davison (1903 and 1923). By the former system (fig. 5) A = para- 
style, B = paracone, C = metacone, and D = protocone, and by the 
latter A = protostyle, B = protocone, C = tritocone and D = deutero- 
cone. Bardenfleth (1913), Todd (1918) and Wood (1926) assume that 
A = paracone, B = metacone, C = metastyle and D = protocone.! 

Some mesonychid creodonts (e.g., Dissacus and Mesonyx) suggest 
the first interpretation, but comparison should be made with the Miaci- 
dae and with other fissipedes rather than with inadaptive creodonts. 
My present identifications are as follows: A = parastyle, B = para- 
metacone (new term for paracone + metacone), C = metastyle and 
D = protocone. The parametacone, of course, is the representative of 
the reptilian cone. Matthew (1907) apparently endorsed this view at 
one time. This interpretation is in general accord with modern views 
on cusp homologies and evolution, of which the best exposition is that of 
Gregory (1922 and 1926). As applied to the Felidae, this interpreta- 
tion is obtained by comparison with P* — M? of Deltatheridium (Gregory 
and Simpson, 1926), of the Miacidae, with the upper molars of Sinopa, 
and particularly with P* of cats. All these comparisons agree with 
the interpretation that the high central cusp is the original reptilian 
cone, still undivided,—the parametacone; that the shearing blade is 


1In this connection, may be mentioned, as a curiosity, this remarkable de- 
scription of a cat’s teeth. ‘‘The third (and fourth [upper premolars], when pres- 
ent) are true sectorial teeth . . . the first true [lower] molar, which plays 
upon the inside and a little posterior of the body of the blade of the second or third 
upper premolar. There is usually no true molar above’’ Thompson (1899). 








Fic. 1. Left P:_, of type of Hoplophoneus mentalis, P. U. No. 12515; X, para- 
conid; Y, protoconid; Z, metaconid; crown surface; x 1. 

Fic. 2. Mandible of Hoplophoneus mentalis, N. Y. U. Exp. 1923, No. 177; M 
shows possible small alveolus for first lower incisor, anterior to second lower 
incisor; antero-superior aspect; x 1. 

Fig. 3. LP4, N. Y. U. Exp. 1923, No. 177, buccal surface, x 1. 

Fig. 4. LP*, N. Y. U. Exp. 1923, No. 177, lingual surface, x 1. 

Fig. 5. LP*- M1, N. Y. U. Exp. 1923, No. 177, crown surface (M! partly re- 
stored from opposite side); A, parastyle; B, parametacone; C, metastyle; D, 
protocone; E, parastyle; F, paracone; G, metacone; H, protocone; x 1. 

Fic. 6. Basisphenoid, N. Y. U. Exp. 1923, No. 177, dorsal surface, x 1. 
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the metastyle, and the anterior cusp is the parastyle. Didymictis, 
from the Torrejon and Lower Eocene, seems a possible morphological 
ancestor for the Felidae, and tends slightly to endorse this interpreta- 
tion. The condition in M' of Didymictis, together with the morphology 
of this tooth in H. mentalis, N. Y. U. No. 177, suggests that the cusps of 
the latter should be reidentified as in figure 5. Finally, the analogy with 
the lower premolars consisting of primitive trigonids composed of large 


TABLE 1 


Comparative measurements of Hoplophoneus 


| 














| “eae | norLorno- | NOC EUs 
i ee <a ———| MENTALIS | a” 
| R | L ee JEPBEN 
Depth of chin at flange from incisive al- 
veolar border.................. ...| @ 64 | 67 81 
Depth ramus at P3;.......... ee kka eee ee 24.5 26.1 25.5 
Depth ramus at M)................ 24.6 25.6 26.3 e 27 
Length of ramus. 145.0 150 
Height at coronoid 2.2 
Width C, at base of crown 6.0 5.7 
Length P3.. ibeecaukae nad . wa r 8.4 
Length P... ; iaiareaeh coocse BIBS r 12.8 r 12.3 r ll 
Ded ictagatecaciavanecns | £7) tai tee r 17 
Diastema C:—Ps viguakss | 30.1 33.5 41 
Canine ridge to anterior edge masseteric | 
fossa eens ee basnadan 70.0} e 75 79.1 
Length P;—M: (base).......... oe ye | 36.8 | 38.6 38 
DOPED GFMIIG, 6.00 ccccsccccccess | e 45 62.9 72 
Length P* (base).. 19.9 19 
Width, P* (base).. ; Wee 10.0 | 8 
Humerus, distal end, greatest diameter 48.0 | 49 
Radius, proximal head, width........ 21.6 | 
Radius, proximal head, A.—P........... 13.7 | 








e = estimated. r= along roots. 


protoconids, with small paraconids and metaconids, all nearly in line, 
suggests that the buccal elements of the upper premolars are those com- 
posing the primary trigon—the parastyle, parametacone and metastyle. 
This interpretation is not capable of direct proof until the Eocene ances- 
try of the cats is traced, but it seems most in accord with the occlusal 


relations of P4 and M,, and with modern conceptions of cusp homologies. 
The dental formula, so far as known, is I, C; P2M,. LP* has a sharp 
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parastyle and virtually no protocone, this condition being perhaps ac- 
centuated, in this specimen, by a break (figs.3 to 5). M' has two trans- 
versely elongated pulp cavities, in line, under the paracone and proto- 
cone, respectively. It is somewhat primitive, for a cat, in its relatively 
large size and less marked cusp degeneration, since the parastyle, para- 
cone and metacone are more nearly separate than usual. The most 
important new character, however, is the apparent reduction to two 
lower incisors on each side, as in Eusmilus dakotensis, tending to con- 
firm Sinclair’s suggestion that H. mentalis gave rise to E. dakotensis. 
In contrast with the latter genus, however, P; is present (fig. 1). The 
median incisors of N. Y. U. No. 177, if present at all, could only have 
been minute pegs directly in front of the second incisors (fig. 2, m). 
The loss, or, at least, extreme reductions, of the median incisors would 
appear to be a second specific character, in addition to the shorter 
chin flange, separating H. mentalis from H. oharrai. Of the two species, 
H. mentalis is the more likely ancestor for EZ. dakotensis, since the pro- 
portions of the jaw flange are more nearly the same, and since I, is 
lost in both these forms. If Matthew (1910) is correct as to the evolu- 
tionary trend of the sabre-toothed cats toward reduced jaw flanges, it 
is possible that Hoplophoneus oharrai is ancestral to H. mentalis, since 
it has a more prominent jaw flange, a more primitive dentition, and an 
apparently lower stratigraphic level (Jepsen, 1926). 

The auditory meatus opens widely, ventrally, as usual. The low pos- 
terior border of the glenoid fossa permitted the jaw to open widely. 
The postglenoid foramen resembles the condition in H. occidentalis 
(Riggs, 1896). Both the dorsal and ventral aspects of the basisphenoid 
show a number of differences from Felis domestica. The sella turcica 
is, proportionately, less sharply defined, due to the fact that the tuber- 
culum sellae and dorsum sellae are less prominent. It would be inter- 
esting to see if Smilodon has a much larger sella turcica, proportionately, 
as would be expected from its assumed more sluggish habits (Matthew, 
1901 and 1910), and from its stocky build, on the basis of present in- 
formation as to the functions of the hypophysis. The internal openings 


of the foramen lacerum anterius and foramen rotundum are closer to 
the mid-line than in the cat. The carotid groove rises to a ‘“‘watershed”’ 
lateral to the dorsum sellae. The bore of the pterygoid canal is quite 
large, although both openings are constricted. 
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A SIMPLE LIVE TRAP FOR SMALL MAMMALS 
By W. H. Burt 


For those interested in catching small mammals alive to be studied in 
the laboratory, it has always been a serious problem to procure an 
effective live trap at a small cost. A number of commercial traps have 
been placed on the market. Some of them are quite effective, but 
they usually cost from two to five dollars each, thereby making it im- 
possible for many individuals as well as institutions throughout the 
country to purchase a very large number at any one time. It is often 
desirable to have a large number of traps, as it takes very little more 
time to run a line of fifty traps than one of only a half-dozen, and the 
return is much greater for the effort. 

In the fall of 1925 the author desired to obtain live mice of the genus 
Synaptomys in order that their habits might be studied more closely in 
the laboratory at Kansas University. Commercial traps were too 
expensive and many of them ineffective, so it was necessary to devise 


a trap that was not only simple, inexpensive, and easy to construct, but 
one that would protect the animal from severe weather until the trap 
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could be visited. With the help of C. D. Bunker, curator of birds and 
mammals at the Kansas University Museum, a live trap with all of the 
above requirements was constructed. With the aid of the diagrams 
the following description will, I believe, make clear the construction of 
this simple trap. 

The material necessary is: a common mouse-trap, or better a special 
government Out-o’-sight mouse trap;! a tin can about the size of a Van 
Camps pork and beans can,—these are always available at the city 
dumps; a piece of hail screen one-fourth inch mesh to cover the end of 
the can; some fine wire to wire the screen to the spring, and a slightly 
larger wire to wire the can to the trap. 

Cut one end out of the can, then cut a slot about three-fourths inch 
wide and one inch deep in the side of the can; this allows it to fit up 
around the trigger of the trap. A hole is made on each side of the slot 
about three-eighths inch from the margin and three-eighths inch from 
the end of the can, A and B in the diagram. A hole is bored through 
the trap on each side of the trigger, A’ and B’ in the diagram. These 
holes should be about three-eighths inch back of the spring and one and 
one-half inches apart, so they will match the holes A and B respectively. 
When mounted, the end of the can should come up against the spring. 
By passing the two ends of the heavier wire down through the holes 
and twisting the ends underneath, the can is securely fastened to the 
trap. A piece of hail screen large enough to cover the open end of the 
can is now wired to the side of the spring nearest the can; use the fine wire 
for this. With the material at hand it is possible to assemble twenty 
traps per hour at a cost of less than fifteen cents per trap. 

A small bunch of dry grass or cotton should be packed in the back of 
the can. In severe weather this serves as a nest and the animal will 
remain alive for several hours, whereas it would otherwise freeze to 
death in a short time. The bait is placed well back in the can just in 
front of the nest material. The kind of bait used depends on the ani- 
mal being trapped. For most mice a mixture of oatmeal, peanut butter, 
and small bits of bacon is good, but for Synaptomys I find that the most 
effective bait is finely chopped bluegrass, and for shrews meat is desir- 
able. The traps may be set in runways, at entrances to holes in the 
ground, near brush piles, or wherever the mammals are to be found. 


1 The special government Out-o’-sight mouse trap is larger than the ordinary 
mouse trap and makes a much more substantial base; the measurements are 2.5 


inches by 5.25 inches. These traps may be obtained from Oneida Community, 
Oneida, New York, or from the Animal Trap Company, Lititz, Pennsylvania. 
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In any case a small depression should be made in the ground so that 
the floor of the trap will be about even with the surface of the runway. 
A little finely broken dry grass sprinkled over the entrance to the trap 
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makes the mammals less suspicious; it is also well to cover the entire 
trap with long grass in such a way that it will not interfere with the 
closing of the trap. 


Dept. of Zoology,. University of California, Berkeley, California. 
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PHENACOMYS UNGAVA IN ONTARIO 
By W. E. SAUNDERS 


In the case of a mammal so rare as the present species, the capture of 
a single specimen may be worthy of mention. The distribution of this 
species is given as Labrador to the eastern shore of Lake Superior. 
Little work in mammalogy has been done in Labrador, and as five of 
the seven specimens examined by A. B. Howell for his recent mono- 
graph (N. A. Fauna no. 48, 1926) are from that country it is a fair 
supposition that the animal is of reasonable abundance there. 

On October 6 and 7, 1925, I trapped two of these mice at Franz, 
Ontario. Franz (altitude 1219 feet) is 195 miles north of Sault Ste 
Marie, 330 miles west of North Bay, and is a mere junction in the rocky 
wilderness. Morris M. Green had spent a couple of weeks there earlier 
in the summer of the same year and after he had failed to find this mouse 
in two weeks of careful study and trapping, it will be conceded that 
Lady Luck favored me greatly when one blundered into my trap the 
very first night. 

Gerrit S. Miller, Jr., in his ‘““Notes on the Mammals of Ontario” 
mentions the capture of seven of these animals at Peninsula Harbor 
in September and October, 1896. Peninsula Harbor (altitude 714 
feet) is near the northeast corner of Lake Superior, 300 miles southwest 
of James Bay, and 112 miles west of Franz. 

In August, 1926, I spent two weeks on the French River about 290 
miles east of Franz, where we camped on Eighteen Mile Island. The 
first night’s trapping on the island was a great surprise because thirty 
traps yielded absolutely nothing except a single deer mouse in the cabin. 
The next two nights the traps were in a rather dry sphagnum swamp 
a quarter of a mile away which did not show much sign and where 
results were again absolutely nil. Again just before the end of our camp 
we tried a rocky slope a mile away where there were some mouse runs 
(Microtus?) but for the third time we got absolutely nothing. 

I correlated the results from these three locations with the fact that 
on the first morning a weasel surveyed me at short range and only thirty 
yards from the cabin; and that every day at intervals of a few hours 
the white-throated sparrows and other birds would excitedly declare 
the presence of an enemy within hearing distance. I was, therefore, 
thoroughly convinced that the island was well populated with weasels, 
and was sorry that I had not been there early enough to see what effect 
this had upon the ground-breeding birds, which must have had a very 
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hard time. Islands of suitable size have long been noted as exception- 
ally favorable places on which to trap small mammals, but this experi- 
ence goes to show that weasels may so preponderate on a larger island 
as to entirely spoil it for that purpose. However, another puzzle which 
intruded itself was that chipmunks were common, Tamias near our 
camp, and Eutamias some miles away. 

A few days after our arrival we disembarked on the mainland to play 
with a porcupine that was feeding at the water’s edge. Finding good 
mouse-runs we set a line of traps there the next day, and obtained 
results very different indeed from those we had experienced on the island. 
Every day yielded us a fair proportion of success, and we averaged bet- 
ter than one Synaptomys or else a Phenacomys each morning. About 
the third morning I was delighted at finding a full grown Phenacomys 
in a run through the grass beside open rock; and on the same morning I 
got a similar specimen in dry dark woods of spruce, balsam and birch. 
Here was a real puzzle; individuals of a species supposed to be an in- 
habitant of blueberry barrens were taken,—one in a grass run on bare 
rock, one in deep woods, and two in open sphagnum; clear hints that 
we do not know everything about Phenacomys. Furthermore, all 
these specimens were females, and in reading Mr. Howell’s life history 
of P. longicaudus one is moved to speculate as to whether different 
habitats for male and female are the rule in this genus rather than the 
exception. 

When we made the first landing at this place we immediately found a 
splendid hole eight feet from the bow of the canoe. The trap set there 
was sprung without a catch the first morning. The second morning it 
contained an adult Synaptomys; and while resetting the trap I saw in 
the hole the remains of the mouse which had been killed, but not caught, 
the preceding morning. It was half-devoured by ants and was thrown 
away, after the most casual examination, as another Synaptomys. 
Thereafter, almost every morning that hole yielded a young mouse, 
usually more or less eaten by ants around the face. But the last one 
showed a yellow tinge around the nose, and then examination and com- 
parison of measurements showed that the tails of these one-third grown 
mice were already longer than those of adult Synaptomys, which I was 
carelessly supposing them to be. They are, in fact, three juvenal 
Phenacomys, and I have no doubt that the one killed on the first night, 
but not saved, was the mother, and that the male was absent. These 
young are so nearly of a size that they are doubtless members of the 
same brood. As we caught no more, the supposition is that the brood 
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may have been three. Furthermore, the female caught in the woods 
had three unborn young, which looks as though three is a normal brood 
for this species. 

Mr. Miller’s first specimen was taken in a sphagnum bog and he lost 
much time in unsuccessful attempts to trap more in similar places, after 
which he found these mice on high upland barrens and around ruined 
log huts. This last location is, of course, a favored one for many species, 
as it affords excellent protection from enemies. One can get most of 
the indigenous mice in such places. 

My own experience exactly paralleled that of Mr. Miller for a time, 
the two specimens that I took at Franz being taken in a run in sphagnum 
right in the railway enclosure and within thirty feet of the rails. But 
the 1926 catch of three juvenals and two adults was obtained on rocky 
slopes, with the exception of the one which was taken in spruce and birch 
woods. Contrary to Mr. Miller’s experience, I have taken no adult 
males whatever, both the Franz pair and the French River pair being 
females. 

It will therefore be seen that this mouse may be found inhabiting 
almost every type of country provided by the north woods, and of the 
fourteen specimens taken by Mr. Miller and myself, six were taken on 
open rock (that is, the cracks between the rocks covered with vegeta- 
tion), three in sphagnum swamps, four around log houses, and one in 
birch and spruce woods, which would seem to be the least favored loca- 
tion. Lastly, all of mine were taken in runways, with the single excep- 
tion of the one in the woods at the French River, which was taken at the 
base of a tree where the ground showed, as plainly as open ground can 
show, that it was a thoroughfare for small mammals. 


London, Ontario. 
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GENERAL NOTES 
THE WHITE-TAILED DEER IN CALIFORNIA 


Because of the continual enquiry regarding the status of the white-tailed deer 
(Odocoileus virginianus macrourus) in California it is deemed advisable to put on 
record the following notes. On October 17, 1924, William Horn of Lassen County, 
California, stated in conversation with the writer that during the last days of 
January, 1922, while collecting a group of deer for the Oakland Museum, he shot a 
white-tailed buck that had recently shed its horns. This deer was killed three 
miles west of the Nevada line, in California, about eight miles northeast of Ob- 
servation Peak, Lassen County, as shown on the Honey Lake Quadrangle of U.S 
Geological Survey map, 1913 edition. This deer was saved as aspecimen. Pre- 
vious to this, Mr. Horn, who is in the writer’s estimation one of the most reliable 
observers of deer in California, shot and killed a three-point white-tailed buck. 
It is Mr. Horn’s opinion that this band of white-tailed deer, which consisted of 
twelve or thirteen individuals, came into California from the Pine Forest Moun- 
tains of Nevada. They were seen repeatedly near his ranch during the summer, 
fall and through the winter until the last of January. It is possible that they may 
again visit California.—Joseru Dixon, Museum of Vertebrate Zoology, Berkeley, 
California. 

A MINK FIGHT 


The night of November 24, 1926, was cloudy and dark, with the temperature 
well above freezing. About 8:30 I heard a screeching which I knew nothing but a 
mink could produce coming from the direction of a small stream about a quarter 
of a mile from my home at Lawrenceville, Virginia. The cries continued with 
such regularity that I took a lantern and started to find out what was the trouble. 
All the time I was walking the distance to the stream the screeching continued 
with only very short intermissions. I reached the stream during one of these 
lulls, and stopped on the bank of a little pool. Almost at once there was a pat- 
tering of feet on the gravel on the opposite bank, a splash in the pool, and the 
screeching began again, almost under my feet. Turning the lantern sidewise 
so as to throw the light on the water, I could see a mix-up of lithe, brown forms, 
swiftly whirling about in the water. Inafew seconds the cries ceased and there 
came a sound of rapid swimming as the combatants crossed the pool. Then 
followed a scurrying through the leaves as the animals raced down the opposite 
side of the creek, every few seconds giving vent to their rage in an outburst of 
mink profanity, until they were out of my hearing. 

I surmise that this was a fight between two rival males; but I would like to 
hear from those who are wise in the ways of minks, as to what was going on.— 
Joun B. Lewis, Lawrenceville, Virginia. 


EXTENSION OF RANGE OF TWO MEMBERS OF THOMOMYS DOUGLASII GROUP 


Thomomys douglasii douglasii was first collected by David Douglas at Fort 
Vancouver, Washington, about 1825. Seven topotypes were later taken by Clark 
P. Streator in 1894 (North Amer. Fauna, no. 39, pp. 116-117). As far as records 
show, this rodent has not been found since Streator’s collection was made. 
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On June 12, 1926, a specimen of Thomomys was taken on a farm bordering the 
Columbia River Highway, one mile south of Scappoose, Columbia County, 
Oregon, and later thirty-four others were collected within a mile and a half of 
the same locality. 

Upon submission of nine of the specimens to the Biological Survey, Vernon 
Bailey stated that they were closely allied to Thomomys d. douglasii, but not 
typical. For the present he is calling them Thomomys d. douglasti, and extending 
the range of this form across the Columbia River into another state. As far as 
can be determined, the new area of distribution is isolated and does not embrace 
over two sections of land. 

The Scappoose specimens are decidedly smaller than the topotypes collected 
by Streator. Of the last fifteen specimens obtained by the writer, the greatest 
total length of any individual was 202 mm. The topotypes show an average 
length of 215 for males and 200 for females (North Amer. Fauna, no. 39, pp. 
116-117). The Scappoose material, all adults or practically so, gave average 
length of 188 for seven males and 178.6 for eight females. Tail vertebrae measure- 
ments of the topotypes were: males, 64; females, 58; of the Scappoose material 
both sexes gave an average length of 54.3. Hind foot measurements of the 
topotypes were 30 for males and 28.6 for females, while the Scappoose specimens 
gave 25.8 for males and 25 for females. 

Variation is also noted in the skulls. The topotypes are described as having a 
transversely oval interparietal. In the Scappoose skulls it is practically tri- 
angular. The pterygoids are more inclined to be V-shaped than U-shaped. 
Skull is smaller in all external measurements. The white breast-patches de- 
scribed as appearing upon all of the topotypes occur occasionally in the Scappoose 
specimens. 

Thomomys douglasii oregonus, prior to 1921, was known only from specimens 
collected by Streator in 1893 at the type locality, Oregon City, Oregon. In 1921, 
several specimens from Canby, Oregon, about ten miles south of the type locality, 
were identified by Bailey. These were obtained by Russell Ferguson in June, 
1921. In August, 1922, the writer collected additional specimens from the vicinity 
of Tigard, Oregon, about fifteen miles northwest of Oregon City and on the other 
side of the Willamette River. Later, specimens were obtained from the vicinity 
of Sherwood and Farmington, Oregon, the latter location being about thirty-five 
miles west of Oregon City and on the opposite side of the Willamette River. 
Specimens were also procured later from Falls City, Black Rock, and Summit, 
Oregon, the greatest distance being about seventy-five miles from the type local- 
ity. Identification, in all instances, was made by Bailey. 

Is it possible that 7. d. oregonus at one time occupied the Willamette Valley 
floor and has been driven out by T. bulbivorus, the largest of the genus? The 
absence of oregonus from the valley floor where bulbivorus is abundant and its 
isolated distribution might indicate such to be the case. In the immediate vicin- 
ity of the type locality bulbivorus is not numerous and oregonus is found on the 
valley floor. In all other localities the smaller species is found on hill tops or 
higher tributary valleys, and bulbivorus is abundant on the adjacent valley floor. 

Thomomys niger, closely affiliated with the douglasii group, has been taken by 


the writer on the Benton-Lane County line, Oregon. This extends its known 


range twenty miles north. Surface indications show that its range probably 
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extends north into Benton County at least a mile-——A.W. Moors, U.S. Biological 
Survey, Portland, Oregon. 


FOOD HABITS OF A POCKET GOPHER 


During August, 1926, while collecting in the western part of Nebraska, I ob- 
tained a live pocket gopher (Geomys lutescens) at North Platte and sent it back 
to the university with a shipment of live material in which I was particularly 
interested. At the time of capture it was quite young but very active and able 
to forage for itself. The first weight record I have for it is forty-nine grams on 
August 12. Since then it has grown steadily and more than doubled in weight, 
the most recent record being one hundred and twelve grams, January 2, 1927. 

Its food has consisted principally of grain and carrots although this was sup- 
plemented occasionally in the fall with white clover and apple has also been fre- 
quently added to the ration. The grain at first given consisted of oats and corn 
but this has been entirely replaced by rolled oats since the latter part of October. 

The interesting thing about its food habits is its liking for meat. Very soon 
after it came into captivity this was discovered mainly out of curiosity on my part. 
I have a number of live ground squirrels which are fed a regular ration of meat, 
and it was while feeding these squirrels scon after my return to Lincoln in late 
August that I offered this pocket gopher a small bit of fresh beef, and to my 
surprise it took the meat without hesitation and ate it greedily. Since then it has 
been receiving small amounts of meat (four to eight grams) rather regularly, 
which it always devours with great gusto. The meat given it has always been 
either fresh lean beef or liver except on two occasions when cooked beef was 
supplied instead. 

I have searched the literature at hand rather carefully for any possible mention 
of meat eating proclivities of pocket gophers, even in captivity, but in all in- 
stances they are referred to as being “‘vegetable feeders’’ or as ‘‘strict vege- 
tarians’’ as Bailey refers to the food habits of all pocket gophers (Bull. No. 5, 
p. 17, Division of Ornithology and Mammalogy, U. 8. Dept. Agriculture). 

Doctor Merriam (North Amer. Fauna no. 8, p. 19) also says in regard to the 
food habits of the Geomys species: ‘‘The food consists chiefly of roots, tubers, 
and other rather hard vegetable substances, though grass and the succulent 
parts of plants are sometimes eaten.’’ Warren uses substantially the same 
language (The Mammals of Colorado, p. 88) when referring to the food habits 
of all species of the family Geomyidae. The one exception I find is the statement 
made by C. E. Johnson, that a female pocket gopher (G. bursarius) he had in 
captivity ‘‘turned cannibal”’ and ate her young; also that it had eaten bits of fried 
egg given it (Journ. Mammalogy, vol.7, no. 1, p. 37, 1926). 

An interesting observation on the liking of this particular pocket gopher for 
meat is that, contrary to its usual custom of storing the food as given it, in a corner 
of the cage or under the nest material, and then eating what it desires at its 
leisure, it always eats the meat at once and ignores all other food, as though it 
seemed to know that meat needed to be eaten at once and could not be stored for 
future use. 

When grain and vegetables are given it, its mouth is nearly always used in 
grasping the food first, then its front feet are brought to its assistance if the 
objects are too large to be conveniently handled otherwise, then it races away, as 
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frequently backwards as forwards, to a corner of the cage or to the nest to deposit 
its load, returning for more—oftentimes pausing to ‘‘wash’’ its face and top of 
head, rubbing briskly with its paws—until it has sufficient or the supply has been 
exhausted. When given small pieces of carrot it has made as many as forty trips 
before being satisfied, although it is usually content with ten or fifteen pieces. 
When fed grain it fills its cheek pouches from the dish, picking up the pieces with 
its teeth, then shifting them back into the pouches with its paws, first filling one 
pouch, then the other. The food is then carried to the place selected for storing 
on that occasion and unloaded in the characteristic manner with the front feet. 
The food is never allowed to remain in the dish or on the floor of the cage but is 
always carted to some other spot which better suits the fancy of the animal even 
though the actual distance moved be less than a foot. 

This interesting rodent has become a great pet and seems to enjoy being 
handied although it is very active with its long, sharp claws, frequently to the 
discomfiture of the person holding it. It makes no attempt to bite one beyond 
‘testing’ the ‘‘solidity’’ or ‘‘texture’’ of some part of the hand, but it will cut 
through clothing or attempt to gnaw through some metallic substance which 
engages its attention, such as a chain or ring.—OrTis Wapk, Department of Zoology, 
University of Nebraska, Lincoln, Nebraska. 


MICROTUS CHROTORRHINUS CHROTORRHINUS FROM LOWBUSH, LAKE ABITIBI, 


ONTARIO 


During the summer of 1925 a party from the Royal Ontario Museum of Zoology 
made a faunal survey of the Lake Abitibi region. Prior to the publication of a 
report on this work I wish to record the capture of eleven specimens of Microtus 
chrotorrhinus chrotorrhinus made by W. J. LeRay who did the major part of the 
mammal collecting. All of these specimens were taken near Lowbush during 
the month of July. The only previous record of this species in Ontario is that of 
Saunders, who reports its occurrence at Rossport (Canadian Field-Nat., vol. 
36, p. 188).—L. L. Snyprr, Royal Ontario Museum of Zoology, Toronto, Ontario. 


AN OLD RECORD OF THE MOUNTAIN LION IN NEW HAMPSHIRE 


About the year 1900, I heard of a mountain lion that had been killed, years 
before, in southeastern New Hampshire by William F. Chapman, who was then 
living at New Market, N.H. As it was the only instance of the actual killing of 
this animal within the limits of the state that had, or has, come to my attention, I 
visited Mr. Chapman to learn the particulars. I was shown the mounted skin 
of the beast, greatly over stuffed, which for years had been shown at neighboring 
fairs, but was then secluded in the attic of the Chapman home. At that time, 
Mr. Chapman, though aged, was in full possession of his faculties. He showed 
me the 14-gauge double, muzzle loading gun with which he turned the trick. 

Mr. Chapman was an enthusiastic fox hunter. On the morning of November 2, 
1853, he started out with his hounds after foxes. In the township of Lee, Rock- 
ingham County, his dogs gave voice, and before long were evidently close to 
something either treed or holed in a growth of young pines among which were 
several large, wide spreading trees. Approaching noiselessly over the pine 


needles that covered the ground, he beheld the great cat standing with two feet 
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on one branch and the other two on another branch of one of the big trees. Sway- 
ing its tail from side to side, it was giving its entire attention to the dogs. Bring- 
ing his gun to his shoulder, the hunter approached slowly and silently till within a 
few feet of the lion. Suddenly the lion looked down at the man, and at that 
instant a number four shot passed through the lion’s eye and entered its brain. 
For a bit, it hung by one foot, then it dropped and proceeded to tear up the ground 
as head-wounded animals often do. It weighed 198 pounds and measured 8 feet 
and 4 inches from tip to tip. 

Albert DeMerritt, a substantial native and life-long resident of Durham, which 
adjoins Lee, wrote me in 1906 that his father saw the lion several days before it 
was killed. It was lying on a pile of cord wood beside the road. When the De 
Merritt team drew near, the cat rose leisurely, stretched and disappeared. After 
it was killed and before it had been skinned, the elder DeMerritt took his children, 
including the aforesaid Albert, to see the lion at the Chapman homestead. 

The badly mounted skin of this lion is now in the possession of the Wood- 
man Institute, a public museum in Dover, New Hampshire —Nep Drarsorn, 
Sacket Harbor, New York. 


THE RICE RAT IN MARYLAND 


Five specimens of the swamp rice rat (Oryzomys palustris palustris) were 
trapped at Nanjemoy Creek, Charles County, Maryland, on January 7, 1927. 
Although known from southern New Jersey, this species has not heretofore been 
recorded from Maryland. E. A. Preble took two specimens in January, 1909, at 
Popes Creek, Virginia, a few miles south of Nanjemoy Creek, on the opposite side 
of the Potomac. More extensive trapping in the tidewater region of Maryland 
doubtless will show this animal to be generally distributed in the marshes.— 
Artuur H. Howe tu, Biological Survey, Washington, D.C. 


FERNANDO PO AS AN APE RESERVE 


The importance of preserving the higher apes for biological and psychological 
studies is too obvious to need discussion. Nevertheless they are doomed to 
extinction unless something unusual is done to prevent it. The reservation in 
northeast Belgian Congo may help the gorilla for a time; but unless hunters and 
collectors can be exterminated or reformed, I believe that any reserve on the main- 
land will be ineffectual. The island of Fernando Po, running up to 10,000 feet, 
offers every variety of tropical climate except the extreme xerotic. The scanty 
inhabitants could, under subsidy, be utilized to provide plantations to satisfy the 
raiding instinct of the apes, at the same time giving a greater variety of food. 
The temptations which mainland reserves offer to land grabbers and poachers 
would be minimized; and unless the different species should prove mutually 
exclusive the island might offer a permanent home to gibbons, chimpanzees, 
orangs and gorillas. 

To finance the deal the clan-instinct of some Croesus could undoubtedly be 
aroused if scientists would put their minds on it; or international grants might be 
provided. But it should be done soon or cacao and palm-oil plantations will 
have spread to a prohibitive extent—H. Girrorp, 3636 Burt St., Omaha, 
Nebraska. 
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MIGRATIONS OF THE WASHINGTON BLACK-TAILED JACK RABBIT 


Interesting indeed are the recorded movements of the Washington black-tailed 
jack rabbit (Lepus californicus wallawalla) in extending its range into the sage— 
brush and bunch-grass sections of eastern Washington. These movements have 
had a northward trend until natural barriers have apparently forced an eastward 
and westward expansion. At the present time the black-tails inhabit practically 
all the range occupied by the western white-tailed jack rabbit (Lepus townsendit 
townsendii) with the exception of the Okanogan Valley. The ranging habits of 
the two species are slightly different, the black-tails sticking to the sagebrush, 
while the white-tails find the bunch-grass and rabbit-bush cover more to their 
liking. 





Apparently, migrations of black-tails were more noticeable during years of 
greatest abundance, combined with favorable climatic conditions. Shortageof 
grass in dry summers, and prolonged sub-zero temperature accompanied by snow 
which covered river barriers with ice, were factors influencing migration. 

The type locality of the sub-species wallawalla is Touchet, Walla Walla 
County, Washington. It was described by Merriam in 1904. 

It is not known definitely when the first black-tailed jack rabbit appeared in 
the state, but it is assumed that entrance came through Umatilla County, Oregon. 
The species is known practically throughout eastern Oregon, northeastern Cali- 
fornia and northwestern Nevada. Quoting from Dice: ‘“‘According to Abe 
Goodwin, an oldtimer in the valley, there were no black-tailed jack rabbits in 
the region [Walla Walla] when he arrived there in 1866, only white-tails. A long 
time later a few black-tails appeared and eventually became abundant, while the 
white-tails diminished and are now practically confined to the bunch-grass areas 
on the higher hills. This information is corroborated by a number of old resi- 
dents. In the early days the whole valley was covered with bunch grass, with 
little sagebrush or rabbit bush. Due to overgrazing by stock, the bunch grass 
has been nearly exterminated and replaced by sagebrush and other shrubs.”’ 

One should not place too much weight on the reports of old-time residents, 
as their observations on dates and places are frequently hazy. However, when 
two or more give somewhat the same information, some credence can be attached 
to it. Interviews with farmers in connection with rodent control campaigns 
throughout the region covered by this paper, together with personal observations 
over a period of eight years, have been used by the writer as a basis for the follow- 
ing: 

Between 1905 and 1907, the range of the black-tail covered western Walla 
Walla County, along the Columbia River as far north as its conjunction with the 
Snake River. About this time extremely cold weather froze the Snake River near 
Pasco, permitting rabbits to migrate over the ice. From 1908 to 1912, the species 
migrated as far north as Grant County, a distance of forty miles. From 1913 
to 1920, the northward migration extended into most of the Big Bend region and 
as far east as Ritzville and Washtucna. Another cold snap in January, 1920, 
with sub-zero temperature for a few days, caused the Columbia River to jam with 
ice near Hanford in northern Benton County, and near Patterson in the extreme 
west end of the same county, allowing the black-tails to cross from the Oregon side 
and from Franklin County. At the time this is written (January, 1927) these 
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rabbits are found throughout the sagebrush areas of Bentcn County, and on the 
east side of the Yakima River in Yakima and Kittitas counties. The last record 
showed them to be within a few miles of Ellensburg, where the northwest migra- 
tion is checked by the Wenatchee Mountains. 


Between 1920 and 1926, an eastward migration has extended the black-tails 
to the Spokane County line, and also into the heart of Whitman County, almost 
to the Idaho border. The rabbits are confined, of course, to sage-covered draws 
and watercourses. 
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A study of the Washington state map will show there is very little of the sage- 
brush country unknown to this species. Perhaps, at some future time, the 
Columbia River may freeze and jam, permitting the pest to enter the Okanogan 
Valley. This, however, will be a small conquest, considering the areas so re- 
cently inhabited.—Lro K. Coucn, U.S. Biological Survey, Olympia, Washington. 


NOTES ON THE SAN BERNARDINO FLYING SQUIRREL 


During the summer of 1926, while Wright M. Pierce and the writer were at Big 
Bear Lake, elevation 6750 feet, in the San Bernardino Mountains, California, 
we made special efforts to collect the imperfectly known San Bernardino flying 
squirrel (Glaucomys sabrinus californicus), which is restricted to the San Ber- 
nardino and San Jacinto Mountain ranges. Big Bear Lake lies in Bear Valley, a 
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nearly level plateau comprising about sixteen square miles, with an east and west 
trend, and bordered by ridges 500 to 1500 feet higher. All of our trapping was 
done on the ridge overlooking the south side of the lake, in the vicinity of Red 
Ant Creek, which rises some four miles up the ridge. 

On June 26 about thirty traps were set over a line about a mile long, and on the 
morning of the twenty-eighth an adult Glawcomys was secured. The following 
day another was taken at the same locality, and the line was extended for another 
mile by the addition of about two dozen more traps. From that time on we 
obtained a flying squirrel on an average of every three days until the traps were 
taken up September 2. The number of days between catches varied more or 
less, there being periods sometimes of a week or more between the captures at 
any one spot of our line, which became widely extended as the season advanced. 
However, when two weeks passed without results in a particular section, the traps 
of that locality were usually moved farther up the ridge, and a dozen more added 
to the line, so that by the end of the summer there were about eighty traps scat- 
tered all the way up one side of Red Ant Creek to its source, and back down the 
other side of the canyon. 

In one case, however, a few traps were left for about two months at the locality 
where the first squirrel was obtained. As arule not more than two adults, usually 
@ pair, were taken at any one spot. But at this locality four adults were trapped 
during the first five weeks, and then after an interval of nearly a month a fifth 
was obtained 

Although musk-melon was tried for a week, all our squirrels were obtained by 
using cried prunes. Our traps, of the ordinary variety for rats, were visited 
twice daily: once at about seven in the morning and then again just before dark. 
This second visit was chiefly for the purpose of removing diurnal visitors, such as 
chipmunks and squirrels of various kinds, from the traps, which were constantly 
set and baited. However, on two occasions flying squirrels were taken from the 
traps in the evening, and as their condition indicated that they had been dead 
many hours, they must have entered after seven in the morning, when the first 
visit was made. Another individual, found in the morning, was still vigorously 
alive, and could not have been there ten minutes, for no animal of that size re- 
mains alive many minutes after being struck just behind the shoulders by a rat 
trap. 

Sometime in July, after a particularly unfruitful period, the traps, up to this 
time on the ground, were nailed to the trees, chiefly on the trunks about six feet 
from the ground, but also on the lateral branches much higher up when the trees 
were small enough to climb. Such a marked increase in the number of catches 
was noticed that this method was continued thereafter, and since it became evi- 
dent early in the season that we were successful only with those traps which were 
set on silver firs (Abies concolor), which were very common on the ridge, resort 
was made to no other trees. 

Although large firs at the base of which flying squirrel sign was abundant were 
made use of whenever possible, this factor did not appear to be very important, 





since most of our specimens came from medium-sized trees, or clumps of smaller 
firs, around which sign was usually absent; and none of the dead trees which 
because of their cavities appeared suitable for nesting yielded results. Neither 
did the squirrels seem to favor any particular locality, for they were taken at all 
points from the lower end of Red Ant Creek, where trees in the canyon bottom 
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are plentiful, to where the creek rises at the top of the ridge, nearly a thousand 
feet higher, in surroundings where the firs are less numerous and restricted to the 
ravines. 

Of the twenty-two specimens collected, twelve were adult males, seven adult 
females (none in breeding condition), two were immature females a little less than 
half-grown, and one a male of the same size, all three young having been taken in 
one locality. These skins are now in the collections of Wright M. Pierce and E. 
L. Sumner, Jr., at Pomona College. The weights in grams and other measure- 
ments for the adults are given in the table below. Besides the immature speci- 
mens, two of the adults are not listed in the table because one individual, from 
causes unknown, had a third of the tail missing, while another possessed only a 
stump. 

Considering the small number of this species previously procured, and in view 
of the fact that to obtain the number which we did, most of our eighty traps were 
in continuous operation for sixty-nine days over a line some twelve miles long, 
entailing a total distance of several hundred miles walked during the summer 
(although not more than eight miles were worked at any one time), it appears that 
the San Bernardino flying squirrels are very difficult to trap, not because they are 
particularly wary (sometimes we caught them the first night in a new set), but 
because of their relative scarcity, their arboreal habits, which do not lend to 
ordinary trapping methods, and perhaps because an ideal bait has not yet been 
discovered. 

Table of measurements 















































SEX | WEIGHT | Tora LENGTH TAIL | FOOT EAR 
Stee a ] aa gms. mm. ane jain ia a i 
a 111.6 277 131.5 | 34 24 
a 109.7 | 292 136.5 38.5 24 
3 123.3 | 306 | 138 38 21.5 
ra 122.1 | 279 136.6 38 | 23 
o 109.9 | 286 127 37 21 
e 104.6 299 140 37.5 22 
a 104.3 286.2 | 134.4 | 36.5 20.9 
ree 115.6 297 | 129 39 22.2 
3 137.3 301 | 139 38.5 26 
a 114.7 294 | 184 39 24 
o 114.7 278 =| ~—s«130 38 | 23 
a 114.6 301 | 187 36.5 | 22 
Average......) 115.2 201.3 | 134.4 | 37.5 | 228 
—_ 
Q | 126.3 285 | 184 | 37 | a4 
9 | 143.8 306 |C| st 43 23 
9 | 144.2 305.5 | 139.5 39.5 23 
9 | 144.6 292.5 | 139 | 3 24.2 
9 | 127.0 | 305 | 141 | 39 | 24 
Average...... | 137.1 | 298.8 | 138.9 | 30.1 | 23.0 





—E. L. Sumner, Jr., Pomona College, Claremont, California. 
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Henderson, Junius. Tur Practican Vatur or Brirps. New York: The 
Macmillan Company, 12mo, pp. xii + 342. Cloth, $2.50. May, 1927. 

As our author states in the preface: ‘‘This volume is an effort to analyze and 
digest the North American literature of the subject and to bring together into one 
body the more significant data of economic ornithology in systematic arrange- 
ment, preceded by a discussion of the general principles involved and the more 
important groups of facts.’’ It is a detailed summary of the work that has been 
done in economic ornithology accompanied by numerous references to literature 
and an extensive bibliography. The book is divided into two parts, the first 
consisting of a general discussion of the function of birds in nature, their relation 
to farm crops and forests, their effect as scavengers and in the control of noxious 
plants and animals, their status as carriers of disease, and other topics. Part 
two covers some two-thirds of the volume and takes up the orders, families, and 
species of birds and treats of their food habits in systematic order. In this latter 
part are many useful food-percentage tables. 

In such a book as this, one would hardly expect to find much of interest to the 
mammalogist. However, perusal of the volume shows that there are very few 
chapters in it that do not contain information about mammals, most of which 
quite naturally relates to mammals as food for birds, or birds as enemies of mam- 
mals, and chapter 12 is devoted entirely to the latter subject. Henderson also 
briefly discusses the balance of nature, and it is a relief to find an author not pro- 
fessionally an ecologist who grasps the dynamic aspect of this poise. His concepts 
of such subjects as ‘‘sense and sentiment,’’ esthetic value of birds, and conserva- 
tion are sane, and commend themselves to the mammalogist as well as to the 
ornithologist. The book is delightfully written and well deserves the attention 
of all zoologists interested in the interrelationship of birds and mammals.— 
Hartitey H. T. Jackson. 
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318 JOURNAL OF MAMMALOGY 
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Braptey, Mary Hastines. In Africa with Akeley. Nat. Hist., vol. 27, pp. 
161-172, illus. March-April (July), 1927. 
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The sambhar call of tiger. Journ. Bombay Nat. Hist. Soc., vol. 30, 
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Bristow, C. H. Determination of the age in blackbuck. Journ. Bombay Nat. 
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Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 456-458, illus. January 25, 1925. 

Rouwer, 8. A. The need for definitely indicating new synonymy and new 
combinations. Science, n.s., vol. 65, p. 526. May 27, 1927. 

RoosEevett, Kermit. Akeley, the explorer. Nat. Hist., vol. 27, pp. 118-119, 
illus. March-April (July), 1927. 

Russe.u, C. P. Winter dens of black bears. Yosemite Nature Notes, vol. 4, 
pp. 5-6. January, 1925. 

———— Dropped antlers. Yosemite Nature Notes, vol. 4, pp. 12- 


14, illus. 
February, 1925. 

—— Some animal friends you may make in Yosemite. Yosemite Nature 
Notes, vol. 4, pp. 36-37, 40, illus. May, 1925. (Notes on black bears and 
deer. ) 

———— The arrival of baby mule deer. Yosemite Nature Notes, vol. 4, p. 58. 
July 21, 1925. 
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Russet, C. P. A new charge against the gopher. Yosemite Nature Notes, 
vol. 4, p.73. August 18,1925. (Gnawed electric wires cause short-circuit. ) 

- A good word for the coyote. Yosemite Nature Notes, vol. 5, pp. 
89-91. December, 1926. 

—~—-— Pine marten near valley floor. Yosemite Nature Notes, vol. 5, p. 94. 
December, 1926. (Marten catches California ground squirrel.) 

White-tailed jack rabbit taken. Yosemite Nature Notes, vol. 6, 
pp. 34and 39. May, 1927. 

SALVESEN, Sicvatp. Om beveren i Norge. Naturen [Bergen], vol. 51, pp. 
193-210, illus. August, 1927. (Observations on habits of beaver in southern 
Norway.) 

Scatz, J.D. The slow loris (Nycticebus coucang). Journ. Bombay Nat. Hist. 
Soc., vol. 30, pp. 904-905. December 15, 1925. 

Scuiosser, Max. Tertiary vertebrates from Mongolia. Palaeontologia Sinica, 
ser. C, vol. 1, fase. 1, pp. 1-132, pls. 1-6. 1924. (New species: Zrinaceus 
mongolicus, Scaptochirus primaevus, Crocidura kormosi, Neomys (Crossopus) 
inexspectatus, Trochictis minutus, Promephitis alezejewi, Martes anderssoni, 
Aplodontia asiatica, Alactaga wimani, Siphneus eriksoni, Sigmodon atavus, 
Mus hipparionum, Chalicomys anderssoni, Lepus annectens, Ochotona lagreli, 
Procapreolus latifrons, and Moschus grandaevus; new genera and species: 
Sminthoides fraudator and Lophocricetus grabaui. The generic determina- 
tions of Aplodontia and Sigmodon are incorrect; see Miller, loc. supra cit.) 

Scuuttz, W. Das unmodifizierbare absolute Reingelb beim Kaninchen. Ev- 
urderung an C. Kosswig. Zeitschr. f. induktive Abstammung—u.—Ver- 
erbungslehre, vol. 44, pp. 247-252. 1927. 

Scuwartz, BenyamMin. Nematodes belonging to the genus Setaria parasitic 
in the eyes of horses. North Amer. Veter., vol. 8, no. 2, pp. 24-27. February, 
1927. 

Scott, H. H., anp Cuive E. Lorp. Studies in Tasmanian mammals, living and 
extinct. No. 13. The eared seals of Tasmania (pt. 1). Papers and Proc. 
Royal Soc. Tasmania, 1925, pp. 75-78. March 5, 1926. 

Scoren, E. T. New antelope in the Grand Canyon. Arizona Wild Life, vol. 
1, no. 3, pp. 7-9. March, 1927. 

Se.ianman, C.G. An elephant trap. Journ. Bombay Nat. Hist. Soc., vol. 30, 
pp. 912-913. December 15, 1925. 

Suetpon, CHarRLEs. The conservation of the elk of Jackson Hole, Wyoming. 
36 pp., illus. Washington: National Conference on Outdoor Recreation. 
July, 1927. (Report of chairman of Commission on the Conservation of the 
Jackson Hole Elk.) 

Saerwoop, Georce H. Akeley, the man. Nat. Hist., vol. 27, pp. 131-132. 
March-April (July), 1927. 

Suaerzer, W.H. A new find of the woolly elephant in Michigan. Science, n.s., 
vol. 65, p. 616. June 24, 1927. 

Saortt, W.H.O. A sporting trip to the Pindari Glacier. Journ. Bombay Nat. 
Hist. Soc., vol. 30, pp. 42-47, 1 pl. October 1, 1924. Pp. 380-396, 3 pls. 
January 25, 1925. (A few notes on mammals.) 

Sttver, James. Rat control. U. 8. Dept. Agric., Farmers’ bull. no. 1533, 
20 pp., illus. June, 1927. 

















RECENT LITERATURE 3: 


Smpson, P. A bat cave in Burma. The Field [London], vol. 149, p. 919, illus. 
June 2, 1927. 

Sxaton, W.N. Cricetulus furunculus Pall. und Sicista montana Méhely in West- 
sibirien (Regierungsbezirk Nowo-Nikolajewsk). Zool. 
pp. 14-18. April 20, 1927. 

SKLOWER, ALFRED. 


Anzeiger, vol. 71, 


Uber einen Fall von Schilddriisenhypertrophie bei einem 
jungen Leoparden (Felis pardus, L.). Zool. Anzeiger, vol. 69, pp. 111-112. 
November 20, 1926. 

Stomann, H. C. Perforatio humeri. Videnskabelige Meddelelser fra Dansk 
Naturhist. Forening, Copenhagen, vol. 82, pp. 271-313, pls. 9-10. 1926. 
Work upon primates and Canidae.) 

Smitu, R. G. Python attacking a spaniel. Journ. 
vol. 30, p. 485. January 25, 1925. 

SowrEerRBy, ARTHUR DEC. Science knows no country. 
6, pp. 219-220. May, 1927. 

Spence, R. A., P.M. D. Sanperson, ano 8. H. Prater. Tiger killed by acobra. 
Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 705-706, illus. June 30, 1925 
(Tigress killed in zoological gardens at Jamnager left three kittens, which 
were nursed by goats.) 

Sterner, K., anp O. HitscHMANN. 
Hautepithels. 


sombay Nat. Hist. Soc., 


The China Journ., vol. 


Uber die Entwicklung der Basalmembran des 
1. Die Entwicklung der Basalmembran bei Mus decumanus 
albus. Zeitschr. f. Zellforschung u. Mikros. Anat., vol. 5, pp. 150-173, illus. 
April 4, 1927. 
STEWART, Ronatp. Pheasant and weasel. The Field [London], vol. 150, p. 32. 
July 7, 1927. 
Stites, CHARLES WARDELL, AND MABELLE B. OrnteMAN. The nomenclature for 
man, the chimpanzee, the orang-utan, and the Barbary ape. U. 8S. Public 
Health Service, Hygienic Lab. Bull. no. 145, pp. V1 + 66, illus. March, 1927. 
STILGENBAUER, F. A. Geographic aspects of the Prince Edward Island fur 
industry. Econ. Geog., vol. 3, pp. 110-125, illus. January, 1927. 
Stocktey, C.H. Review: Animal life in deserts, by P. A. Buxton, M.A. Journ. 
Bombay Nat. Hist. Soc., vol. 30, p. 205. October 1, 1924. 


An unusually large cow gaur. B. gaurus.) Journ. Bombay Nat. 
Hist. Soc., vol. 30, pp. 219-220. October 1, 1924. 

—_——- - Colouration of the Punjab oorial (Ovis vignei punjabiensis). Journ. 
Bombay Nat. Hist. Soc., vol. 30, pp. 220-221, 1 pl. October 1, 1924. 

——-— Horns of a very old muntjac or barking deer (Cervulus grandicornis). 
Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 221-222. October 1, 1924. 
SturDEVANT, Guten E. The Kaibab and Abert squirrel. Arizona Wild Life, 

vol. 1, no. 3, pp. 3-4. March, 1927. 

TarLtyour, Bruce P. Protective colouration in wild animals. 
Nat. Hist. Soc., vol. 30, pp. 470-471. January 25, 1925. 
Taytor, WALTER P., AND Witu1amM T. SHaw. Mammals and birds of Mount 

Rainier National Park. Publ. by Nat. Park Service, U. 8. Dept. Interior. 
Pp. X + 249, illus., 1 col. mapinsert. June, 1927. (About one-half of the book 
is devoted to a general account of the 56 forms of mammals in the park.) 
Tuomas, Otprretp. A remarkable new monkey from Peru. 
Nat. Hist., ser. 9, vol. 19, pp. 156~157. 
thriz (Oreonaz, subgen. n.) hendee?, sp. n. 


Journ. Bombay 


Ann. and Mag. 
January, 1927. (Describes: Lago- 
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Tuomas, OLDFIELD, AND Miss J. St. Leger. The Spedan Lewis South American 
Exploration. V. Mammals obtained by Sefior E. Budin in Neuquen. Ann. 
and Mag. Nat. Hist., ser. 9, vol. 18, pp. 635-641. December, 1926. (New 
species: Akodon nucus, Clenomys emilianus, and Lagidium sarae. 

Tuomson, J. G. A Giardia parasitic in a bursate nematode living in the Vis- 
cacha. Protozoology, no. 1, pp. 1-6, 3 figs May, 1925 


Trirritt, M. J. Observations on Gastrocystis gilruthi, a parasite of sheep in 


Britain. Protozoology, no. 1, pp 7-18, 2 figs., 2 pls May, 1925. 

——— Observations on amoebae found in the faeces of certain African un- 
gulates. Protozoology, no. 2, pp. 27-30, 1 pl. January, 1926. 

——— Some sporozoan parasites found in the intestinal wall of Bennett’s 
wallaby (Macropus bennetti). Protozoology, no. 2, pp. 31-46, 17 figs. 


January, 1926. 


-———— Observations on the oocysts of Coccidia found in the faeces of Car- 


nivora. Protozoology, no. 3, pp. 59-64, 3 figs. April, 1927. 
——— Note on the occurrence of a sarcocyst, parasitic in a wallaby. Proto- 


zoology, no. 3, pp. 75-76. April, 1927 

TrROXELL, Epwarp L. Smilodectes or Notharctus. Amer. Journ. Sci., ser. 5 
vol. 11, pp. 423-428, illus. May, 1926 

Tuacersr, M.S. Black jackal. Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 
698-699. June 30, 1925 


, 


VIJAYARAJJI, MAHARAJ KumMArR Surea. Panther with abnormal feet. Journ. 
Bombay Nat. Hist. Soc., vol. 30, p. 909, illus. Lecember 15, 1925. Extra 
toe on each hind foot. 

Warp, A. E. The mammals and birds of Kashmir and the adjacent hill provinces. 
Pt. II, Caprinae (continued). Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 
118-131, 2 pls., 9 figs. October 1, 1924. 

———— The mammals and birds of Kashmir and the adjacent hill provinces. 

Pt. ILI, Cervidae (part). Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 

253-259, 4 pls. January 25, 1925. 


— The mammals and birds of Kashmir and the adjacent hill provinces. 
Pt. IV, Bovidae. Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 509-524, 
l pl , 1l figs June 30, 1925 


———-- The mammals and birds of Kashmir and the adjacent hill provinces. 
Pt. V. Cervidae (continued). Journ. Bombay Nat. Hist. Soc., vol. 30, pp. 
719-724, 1 pl., 3 figs. December 15, 1925 


Waup, Russert A. An instrument for repeated determinations of blood vis- 
cosity in an animal. Science, n.s., vol. 66, pp. 87-89. July 22, 1927. 

Werpman, F. D. See under Herbert Fox. 

WETTSTEIN-WESTERSHEIM, Orro. Drei neue fossile Fledermiuse und die di- 
luvialen Kleinsiiugerreste im allgemeinen aus der Drachenhohle bei Mixnitz 
in Steiermark. Speliologischen Jahrbuch, vol. 4, pp. 150-152. 1923 New 
species: Plecotus abeli, Barbastella schadleri, and Myotis mizxnitzensis. 

——— Eine neue Mausart aus Niederésterreich. Akad. Wissensch. Wien, 
Math.-Naturwiss. Klasse, Akad. Anzeiger no. 4, pp. 1-3 [of reprint]. Febru- 
ary 5, 1925. (New species: Pitymys kupelwieseri. 

——— [Eine neue Mausrasse aus (sterreich. Akad. Wissensch. Wien, Math.- 
Naturwiss. Klasse, Akad. Anzeiger no. 13, pp. 1-2 [of reprint]. June 10, 1926. 
(New subsp.: Evotomys glareolus rultneri. 
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WHEELER, W:LLIAM Morton. Carl Akeley’s early work and environment. Nat. 
133-141, illus. March-April (July), 1927. 
WHELEN, TOWNSEND. Wilderness hunting and wildcraft. X + 338, illus. 
Marshallton, Delaware: Small Arms Technical Co. 1927. 
Witson, C H. E Panther at Kharaghoda, Ahmeda 


bay Nat. Hist. Soc., vol. 30, p. 218. October 1, 1924 


Hist., vol. 27, pp. 






Journ. Bom- 


Woop, Horace E_mer, 2n1 Hyracodon petersoni, a new cursorial rhinoceros 
from the lower oligocene. Ann. Carnegie Mus., vol. 16, pp. 315-318, pl. 26. 
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COMMENT AND NEWS 
The likeness of P aul Matschie that accompanies the article by Doctor Schwarz 
in this number « » JOURNAL is an enlargement from a photograph of a group of 


vertebrate on en attending the Sixth International Zoological Congress, 
Berne, Switzerland, August, 1904. It was taken at Interlaken on August 19. 
Gerrit S. Miller, Jr., who contributes this illustration, says that the posture is a 
specially characteristic one, and that he has often seen Matschie, in his laboratory 
at the Berlin Museum, sitting in this position beside a large table covered with 


f 


skulls of chimpanzees or gorillas, discoursing on the problems of great ape 


taxonomy 


Predatory-animal control work has recently been inaugurated in Alaska, under 
an agreement between Governor Parks and the U. 8S. Biological Survey. R. K. 
Stewart, of the Biological Survey, formerly assistant leader of predatory-animal 
control in California, has been detailed to Alaska as leader to study predatory- 
animal conditions there and to develop and demonstrate suitable methods for 
controlling these animals, particularly wolves and coyotes, which prey upon wild 
game and livestock to a serious degree. In coéperation with the Alaska Game 
Commission, trappers and other persons will be instructed in the control methods 
developed by the Biological Survey. 


The Carnegie Institution of Washington has granted funds for Dr. F. B. Sumner 
to continue his investigations on genetics in Peromyscus at the Scripps Institution 
of Oceanography, La Jolla, California. eee 8 the past summer, Doctor Sumner 
spent some two months studying the Peromyscus polionotus group in the field in 
Florida and Alabama 
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The price of volumes 2 and 5 of the Journat will be advanced December 1. 


The annual meeting of the American Society of Mammalogists will be held 
April 4 to 7, 1928, at the U.S. National Museum, Washington, D.C. As this is the 
tenth such meeting, it would be fitting if the members would make an especial 
effort to attend. 


During the past summer two Pacific Coast sportsmen have on as many oc- 
casions hired whaling boats and with parties of invited guests have fared forth 
ahunting. A large whale was procured each time but it was, of course, impossible 
to utilize the animals in any way and the carcasses were turned adrift. If it 
becomes fashionable for such wealthy gentry to pursue the remnant of our ceta- 
cean population that the commercial whalers have left, the future of the larger 
species presents a picture that is indeed gloomy. 


The production of fur-bearing animals in Alaska is to be studied under a co- 
operative agreement recently made between Gov. George A. Parks, of Alaska, 
and the U.8. Biological Survey. Dr. Earl Graves, a veterinarian and a graduate 
of Kansas State Agricultural College, has been selected to conduct the work. 
He will study the problems incident to the production of fur for commercial 
purposes, and advise fur farmers of Alaska in matters pertaining to the breeding 
and care of fur-bearing animals and the prevention and cure of diseases among 
them. 


The City Service Commission of Milwaukee is about to hold an examination 
for the position of director of the Milwaukee Zoological Garden. Information 
may be obtained by writing to Herbert W. Cornell, Secretary, City Service 
Commission, City Hall, Milwaukee, Wisconsin. 


The U. S. Department of Agriculture is codperating with the University of 
Minnesota in studies of contagious diseases of foxes. Dr. Robert Green, of the 
Medical School, with the aid of other scientists, has been conducting both field 
and laboratory investigations of outbreaks of disease on fox ranches. Upon 
information furnished the Agricultural Appropriations Committee of the United 
States House of Representatives by members of the American National Fox 
Breeders Association, Congress increased the appropriation to the Department of 
Agriculture, effective July 1, 1927, to permit expansion of the work of the Biologi- 
cal Survey on contagious diseases of fur animals. Dr. Joseph E. Shillinger, 
formerly employed by the Bureau of Animal Industry, was put in charge of this 
work on August 16, 1927, and another specialist will be assigned to assist him 
atanearlydate. Wherever possible these representatives will visit ranches where 
outbreaks occur and advise on the control of diseases. They also will obtain 
material for laboratory study and conduct research work to determine when 
possible the cause of disease. 


In an address on the subject ‘‘Protection of Wild Life in Switzerland and the 
Swiss National Park,’’ delivered before the South African Biological Society on 
November 20, 1926, Dr. Carl Schréter made the following statement, upon which 


y 
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Americans might well deliberate: “Shooting, fishing, manuring, grazing, and 
woodcutting are entirely prohibited. No flower nor twig may be gathered, no 
animal killed and no stone removed; even the fallen tree must remain untouched. 
Nature alone is dominant! No hotels are allowed to be erected, and, naturally, 
no routes for motor car The whole must conserve an alpine character. Camp- 
ing and the lighting of fir s is prohibited. How different are the American 





national parks! There, big hotels are erected, automobile routes are constructed, 
and camping, even fishing is allowed _ The American national parks are pleasure 
resorts, our national park, a ‘Nature Sanctuary.’ ”’ 

The outlook for American wild life, though none too bright, is not entirely 
black, as is indicated by a recent decision made by Col. William B. Greeley, 
chief of the U. S. Forest Service, whereby a permit was refused a commercial 
to the summit of Mount Hood, 


Oregon. with rest rooms and lunch rooms at the top, and midway stations Colonel 





company to construct an incline 1 cablew 





Greelev said the material gains in tourist traffic would fail to compensate for the 
. t 


loss in esthetic and sentimental valu such an outstanding natural feature, if 
it were subjected to commercial development A recent survey of the national 


roximately one-third of the acreage could still be 


forests has disclosed that 
classed as wilderness, and that if the proposed Forest Road System, as at present 





planned on paper, were 100 per cent completed there would still be 52,920 roadless 


square miles, exclusive of Alaska 


A law approved March 11, 1927, by Gov John G. Richards of South Carolina, 
and which took effect September 1, reads as follows: Be it enacted by the General 


Assembly of the State of South Carolina: That it shall be unlawful for any person, 


firm, or corporation to set r use a steel trap or any like device within 


thisState. Provided, That 


setting a steel trap within two hundred yards of his residence or within twenty- 





ns of this Act shall not apply to any persor 


five yards of any poultry house, which is set for the protection of his property, 


nor shall the same apply to merchants who have steel traps for sale outside of this 
State Any person, firm or corporation vi lating the provisions of this Act hall 


be guilty of a misdemeanor and shall upon conviction be punished by a fine of 


not more than one hundred dollars nor less than twenty-five dollars, or imprison- 





ment for not more than thirty days, for each « 


An informal meeting of local members of the American Society of Mam- 
malogists was called at the Museum of Vertebrate Zoology, Berkeley, on the 
evening of August 2, 1927, to hear and discuss an address by Dr. Theodore Sherman 
ervation.’’ Those attend- 





Palmer, on the subject of ‘‘Problems of Big Game Con 


ing represented the California Fish and Game Commission, the California 


L 
Academy of Sciences, the United States Biological Survey, and the departments of 
zoology and paleontology in the University of California. This meeting was so 
successful as again to raise the question of establishing a Pacific coast br anch of 
the society. 
LL LT TE TL TY PET 


One year ago this month news was flashed of the death of Carl Ethan Akeley 
explorer, artist, sculptor, inventor, naturalist, and conservationist, who died in 
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camp on Mount Mikeno, Belgian Congo, November 17, 1926. The Journat or 
MaAMMALOGY might well devote many columns to a man who has done so much for 
mammalogy, but we yield to Natura. History, published by the American 
Museum of Natural History, the institution for which he spent his last years. 
The March-April issue of this magazine, the Akeley Memorial number, contains 
several articles that reflect the sentiment of the American Society of 
Mammalogists. 


Louis Agassiz Fuertes, famous portrait painter of birds and enthusiastic 
ornithologist, was almost instantly killed and his wife injured when their roadster 
was struck by a train at Potters Crossing, near Unadilla, New York, August 22, 
1927. Mr. Fuertes was born February 7, 1874, at Ithaca, New York, where he 
spent his boyhood, was graduated from Cornell University, married, made his 
home, and lies at rest. Although known chiefly as a bird artist and ornithologist, 
he maintained an interest in mammals and was a charter member of our society. 
He produced several excellent portraits of mammals, particularly for the U. 8. 

iological Survey, among the more noteworthy being those of a plateau wild-cat 

and of a ring-tailed cat, reproduced in North American Fauna 25. He also 
painted the originals for all of the many colored plates in E. W. Nelson’s ‘“The 
Larger North American Mammals’”’ and ‘‘The Smaller North American Mam- 
mals,’’ published in the National Geographic Magazine, November, 1916, and 
May, 1918, respectively. As to the excellence of these it is only necessary to 
remark that none of his bird portraits surpasses them. Mr. Fuertes was loved 
and respected by all who came in contact with him. His inspiring personality, 
his wit and humor, and his sympathetic interest, won him many friends. His 
personality will be missed even more than his art. 


The August number of the Journat addressed to Prof. E.-L. Trouessart, 
Museum d’Histoire Naturelle, Paris, was returned marked ‘‘décédé.’”’ The date 
of his death is unknown to us. Professor Trouessart was an honorary member of 
the American Society of Mammalogists. He was widely known through his 
“‘Catalogus Mammalium,” and his passing takes an important figure from inter- 
national mammalogy 


Word has been received of the death of Dr. C. Kerbert, director of the Kon- 


inklijk Zoologisch Genootschap, Natura Artis Magistra, Amsterdam, at the age 
of 78 years. 
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